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ABSTRACT 
Post-school outcomes are unfavorable to students with intellectual and 
developmental disabilities (IDD).  Despite these outcomes and significant academic 
challenges, students with IDD have the potential to learn adaptive and life skills that lead 
to a more independent and fulfilling life through intentional intervention strategies.  This 
dissertation explores technology-based interventions for students with IDD.  Manuscript 
1 presents a synthesis of literature related to technology, IDD, and a system of supports 
that schools utilize for tiered intervention delivery.  Based on the findings, a new 
framework, Systems of Support for Technology Intervention (SSTI), is introduced to help 
guide school psychologists in choosing appropriate technology-based interventions based 
on tier and level of support.  Manuscript 2 describes an AB single-participant case study 
examining a virtual reality intervention for a student with IDD.  Review indicates that 
students with IDD benefit from (a) explicit instructional support (i.e., over-learning the 
behavior and techniques to maintain the behavior); (b) multiple opportunities to practice 
the skill (e.g., learning the skill in various environments); and (c) immediate and 
consistent feedback for skill development.  Using a virtual reality program and best 
practices for intervention delivery, the participant learned how to independently shop in a 
grocery store setting.  Results provide new directions and promising practices for school 
psychologists, including multi-modal instruction for skill acquisition and mastery.  This 
dissertation hopes to be an applied research trailblazer in the field of school psychology 
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for combining the uses of adaptive skill development, evidence-based practices, and 
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School environments are unique placements in which there are a plethora of 
resources and interventions available to students of all ages.  These supports can address 
behavioral and social emotional needs and be academically enriching and applicable to 
students of various ability levels.  As time goes on, several different fields are tapping 
into technology and using technology to accelerate positive life outcomes.  However, the 
advancements of technology are not being matched by advancements in the field of 
education.  School psychologists should serve as advocates to ensure appropriate services 
and interventions are being delivered to all students, including services that are 
technology based.  School psychologists should advocate for the use of funding to go 
toward evidence-based intervention services that are not only ethical, but also affordable, 
up to date, and practical.  As with other fields, technology in this capacity has the ability 
to move the field of school psychology forward. 
School psychologists historically focus on educational placement and intervention 
delivery via consultation; however, school psychologists have continuously advocated for 
a more prominent role in providing services to improve life outcomes for students with 
social, emotional, behavioral, and academic needs (Fagan & Wise, 2000; NASP, 2016; 
Sheridan & Gutkin, 2000).  When looking at the multi-tiered systems of support (MTSS) 
within our education system, it is clear that school psychologists can now serve students
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to varying degrees in regard to direct intervention.  Indeed, the true hallmark of MTSS 
are the innumerable ways interventions and services can be enacted within each tier.  
The two manuscripts in this document will focus on intervention services that can 
help vulnerable populations, such as students with intellectual and developmental 
disabilities (IDD) access unique settings while remaining within the walls of a school 
building.  Manuscript 1 introduces a modified MTSS framework entitled, Systems of 
Support for Technology Intervention (SSTI), to help guide school psychologists in 
choosing appropriate technology-based interventions within the MTSS tiers.  
Consequently, this manuscript discusses relevant laws related to telehealth practices and 
the support of technology as an ethical intervention and legal practice that has been 
defined as a support system by the Individuals with Disabilities Education Act (IDEA; 
2004).  In addition, the manuscript discusses the role of school psychologists, how they 
collaborate with educators, and how to consider the implementation of technology-based 
interventions across a host of disabilities using a decision-making tree.  Examples of 
tiered intervention using technology are examined via brief case examples using students 
from various educational diagnoses (high functioning autism, learning disability, and 
intellectual and developmental disability), while supporting the notion that the delivery of 
services is done through a bimodal approach utilizing both the school psychologist and 
educator.   
For years, general education and intervention services have been conceptualized 
as distinct processes that further delineate and separate students with and without 
disabilities.  The SSTI framework emphasizes an ecological, problem-solving, and 
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consultative approach to ensure all students are served in ways that improve in-school 
experiences and post-school outcomes.  Along with understanding the many systems that 
students are involved in, this framework also introduces, briefly, recommended practices 
the classroom to support technology interventions (i.e., adaptive instruction, immediate 
feedback, relevant practice, and motivational strategies).  These practices are discussed in 
greater detail in Manuscript 2.  In summary, Manuscript 1 serves as a call to action to 
advocate for the implementation of innovative, technology-based activities for students 
with disabilities, including IDD, to help them develop and generalize identified skills.  
Educators and other school staff are urged to use both the decision-making tree and 
framework to determine next steps for service delivery, generalization, and new skill 
development.  
After setting the groundwork for push to move the field of school psychology and 
education toward more technology-based interventions, Manuscript 2 provides an 
example of a Tier 3 tech intervention for students with IDD.  School psychologists and 
other school staff are typically bound by the walls of their school when considering 
intervention delivery.  Technology allows this barrier to break down and allows students 
to receive repeated exposure and practice across a variety of settings when learning a new 
skill.  Consequently, this intervention utilizes virtual reality technology to help students 
with IDD learn, apply, and then generalize the skills of grocery shopping, a key adaptive 
skill to improve quality of life (QoL).  
QoL is defined as the general well-being of individuals, outlining negative and 
positive features of life.  It encompasses a person’s individual characteristic (health; 
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physical and mental, age, gender, and beliefs), a person’s immediate circumstances or 
environments (relationships with others, work, education, social life, community, and 
resources), while also looking at the broader environment (culture, economy, laws, public 
service, stability and security; Wallander & Koot, 2016). In reviewing the QoL of 
individuals with IDD, studies suggest QoL is reported as consistently poor and troubling 
when compared to neurotypical samples (Biggs & Carter, 2016; Shogren & Shaw, 2016; 
van Heijst & Geurts, 2015).  Another way to conceptualize QoL is to examine post-
school outcomes for students with IDD.  While post-school outcomes are considerably 
poor compared to typical developing peers and peers with high-incidence disabilities 
(Lipscomb, Haimson, Liv, Burghardt, Johnson, & Thurlow, 2017a; Lipscomb, Haimson, 
Liu, Burghardt, Johnson, & Thurlow, 2017b; Plotner & Marshall, 2015; Simonsen & 
Neubert, 2013), this can be contributed to lack of resources and interventions available in 
schools to serve students with IDD.  Students with IDD are less likely to be fiscally 
responsible, achieve gainful employment, attend college, and live independently 
(Newman, Wagner, Knokey, Marder, Nagle, Shaver, & Schwarting, 2011; Rose, 
Saunders, Hensel, & Kroese, 2005; Ross, Marcell, Williams & Carlson, 2013).  In order 
to achieve an increased quality of life and post-school outcomes, educators and school 
psychologists alike should advocate for a modification of school supports that are 
available to students with IDD.  This manuscript hopes to add to the toolbox in terms of 
appropriate in school intervention mechanisms that can be utilized for students with IDD.  
Based on the notion that students with IDD’s quality of life is typically is evaluated 
through their interactions with society, static variables (gender, socioeconomic status, 
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IQ), and environmental factors (e.g. independent or group living, community integration, 
self-care) it is crucial to consider the intervention and vehicle of intervention delivery 
they are receiving.  Specifically, students with IDD should be incorporated into programs 
that focus on community integration and skills needed to access the community (Alwell 
& Cobb, 2009; Grigal, Hart, & Migliore, 2011; Plotner & Marshall, 2015).  School 
psychologists and educators alike should be responsible for implementing interventions 
that contribute to this skill set.  One thing that is common knowledge in regard to school 
settings, is that they do not allow much time or variability to practice community 
integration skills in different settings.  Virtual reality as an intervention tool has the 
ability to improve quality of life by teaching skills needed to access community and gain 
repeated practice in different settings.  
While virtual reality is a fairly new intervention practice, manuscript 2 will 
discuss the futuristic promises that virtual reality has in regard to serving individuals in 
an intensive, Tier 3 setting.  Virtual reality has shown assurances as a tool to helping 
individuals achieve relaxation and exercise goals and rehabilitation needs (Adamovich, 
Merians, Boian, Lewis, Tremaine, Burdea, & Poizner; 2005; Plante, Cage, Clements, & 
Stover, 2006) and post-traumatic stress symptoms (Rothbaum, Hodges, Ready, Graap, & 
Alarcon, 2001).  These characteristics along with the current lack of appropriate supports 
for students with IDD makes virtual reality a perfect school-based tool for teaching the 
necessary daily living skills individuals with IDD need to thrive.   
While several studies have used computer programming (Mechling, 2003; 
Mechling, 2007; Mechling, Gast, & Langone, 2002) or exposure interventions 
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(Adamovich et al., 2005; Plante et al., 2006; Rothbaum et al., 2001) to teach students 
with IDD the skills of grocery shopping, research has yet to utilize virtual reality as a 
means of service delivery(Hansen & Morgan, 2008; Mechling, Gast, & Langone, 2002; 
Mechling, 2003).  This manuscript will describe the intervention to teach individuals with 
IDD the skills of recognizing items from a list and locating them in an actual store, 
categorizing items by type and making the least number of trips to an aisle, and using a 
fixed budget to purchase items.  The intention of this manuscript is to teach an everyday, 
adaptive life skill to a body of students who require the repeated practice that virtual 
reality offers.  An AB case study was conducted over the course of 4- weeks that 
introduces a Tier 3 virtual reality intervention for a student with IDD.  The intervention 
was taught in an experimental setting where the student received repeated practice and 
exposure to grocery lists containing different categories of items.  The intervention 
consisted of  6 sessions being between 30-45 minutes each.  Once the intervention series 
was completed, the student was given the opportunity to generalize their skills by going 
into a real grocery store and purchasing items using a list and a budget.  
Overall, the manuscripts aim is to contribute to the research surrounding school-
based technology interventions and lessen the research to practice gap for serving 
students with IDD.  Presently, students with IDD in school-based settings are learning 
social skills (Ding, Brinkman, & Neerinx, 21016), positive peer interaction strategies 
(Carter, Sisco, Chung, & Stanton-Chapman), and independent living skills such as 
cooking, cleaning, and self-care (Alwell & Cobb, 2009).  These skills are typically taught 
using experiential learning with the support of a trusted adult.  While these skills are 
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incredibly important, the capabilities to generalize the skills across environments is 
lacking.  In addition to socialization and independent living skills, students with IDD 
should be taught how to independently access their immediate communities to ensure 
long-term care is provided.  This collection of manuscripts hope to raise awareness to the 
long-standing concern of troubling-post school outcomes and quality of life for a 
population of students and the need for professionals to re-evaluate appropriate 
intervention systems. Technology is an unexplored avenue that may be able to provide 
positive, enriching experiences to increase the likelihood of positive life outcomes in a 
vulnerable population.  School psychologists have the ethical responsibility to serve all 
students and should do so using the most up to date and effective practices.  In schools, 
school psychologists have the voice to advocate for systems wide change, collaborative 
models, and evidence-based interventions that serve one of the most marginalized groups 
of students; those with IDD.  
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MANUSCRIPT 1: A FRAMEWORK FOR INCORPORATING TECHNOLOGY 
IN A TIERED SYSTEM OF SUPPORT FOR STUDENTS WITH 
INTELLECTUAL AND DEVELOPMENTAL DISABILITIES 
 
Since the 1950’s, technology has been utilized in the education system to assist 
students with intellectual and physical disabilities.  From 1954 to 1975, multiple federal 
initiatives related to technology were passed, including The Rehabilitation Act of 1973 
(Sections 503 and 504) and the Education for All Handicapped Children Act of 1975.   
These initiatives created opportunities for students with disabilities by allowing assistive 
technology (AT) to enter the school setting and introduced the idea of technology being 
used as an intervention service.  Terms such as “reasonable accommodation” and “least 
restrictive environment” accompanied the Act of 1975 and classrooms became diversified 
by not only accepting children from different races and ethnicities, but also allowing 
children with disabilities to access education (Baglieri, 2012; IDEA, 2004).  Despite 
these federal mandates, students with intellectual and developmental disabilities (IDD) 
continue to report that accommodations and modifications, particularly in the area of the 
technology they use, do not meet their needs (Mull, & Sitlington, 2003).  When 
considering the history and legal definitions of AT in the academic community, devices 
that improve or generalize daily living skills have often been overlooked, under-
examined, or ineffective (Mechling, 2007)
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In keeping with the National Association of School Psychologists (NASP) stated 
ethical goal of helping all students, school psychologists are in an excellent position to 
advocate for the implementation of innovative, technology-based activities for students 
with IDD to help them develop and generalize a variety of skills, including daily living 
and communication skills.  Depending on the school, school psychologists are often 
utilized for their abilities to assist students in their academic, behavioral self-
management, and social skills (NASP, 2016; Fagan & Wise, 2000; Sheridan & Gutkin, 
2000).  When working with students with IDD, school psychologists usually prioritize 
teaching skills within the adaptive subdomains of self-determination, social skills, and 
communication across the daily living, employment, and community settings (Krieg, 
Stroebel, & Farrell, 2014).  However, currently available programs and curricula lack 
mechanisms for students to practice these skills in a scaffolded manner, in varied 
naturalistic settings, and through repeated sessions with subtle differences (e.g., different 
people, object variation, site change (Brown-Chidsey & Steege, 2005; Burke, Waitz-
Kudla, Rabideau, Taylor, & Hodapp, 2018; Cheney, Flower, & Templeton, 2008).  In 
practice, ATs are currently being used to help improve functional abilities of individuals 
with severe disabilities, specifically in mobility and communication (Mirenda, 2014).  AT 
products can help improve pencil grip, support mobility, and allow for verbal 
communication through augmentative and alternative communication (AAC).  Literature 
strongly supports the use of technological devices, specifically AAC, for students with 
mild, and severe disabilities (Chung, Carter, & Sisco, 2012; Hasselbring & Glasser, 2000; 
Mirenda, 2014).  Technology is also being used to assist students with IDD strengthen 
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interviewing skills and pro-social skills (Miranda, 2014; Cheng, Huang, & Yang, 2016).  
Researchers are also tapping into virtual and augmented reality (e.g., Second Life) where 
students can get repeated practice in a variety of environments (Boulos, Heltherington, & 
Wheeler, 2007; Burgees, Slate, Rojas-LeBouef, & LaPraire, 2010).  Also, there has been 
a recent emergence of robots and computer programs (e.g., emotion recognition and 
facial recognition robotics and programs) that not only deliver therapy, but also improve 
social skills by making the unstated rules found human interaction explicit (Feng, 
Guiterrez, Zhang & Mahoor, 2013; Rothbaum et al., 2001; Salvador, Silver & Mahoor, 
2015).  In previous research, virtual environment systems and technology have been 
shown to enhance social understanding, and skills for children with autism spectrum 
disorder (ASD), particularly assisting with social initiations, cognitions, and non-verbal 
communication (Cheng et al., 2016).  The emergence of various technologies is both 
exciting and alarming with regard to matching competence levels and using the product 
effectively.  As school psychologists, we must consider the on-going trend of technology 
and keep up with the most relevant, best practices for intervention delivery.  School 
psychologists can broaden students’ learning by utilizing these innovative technologies in 
individualized education program (IEP) and transition plans, interventions, and 
consultations with parents and teachers.  
This paper offers a unique perspective and examination of technologies that 
school psychologists can utilize with students with IDD to improve a variety of 
behaviors, such as social skills and adaptive skills development and generalization, 
within a multi-tiered system of support (MTSS).  It should be noted that to date there is 
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not an explicit framework for intervention implementation when using technology.  Thus, 
the aim of this paper is to introduce an MTSS framework that incorporates the use of 
technology.  This manuscript will highlight the need for a standardized and formal MTSS 
framework that involves using technology and technology devices as the core 
intervention strategies.  In addition to discussing Tier 1 and Tier 2 interventions, the 
framework for service delivery will place a unique emphasis on Tier 3 students, 
specifically those with IDD.  The framework hopes to lessen the gaps between research 
and practice and will assist practitioners in determining which technology interventions 
allow students to go beyond the walls of the school while practicing skills in a safe 
environment with a trusted adult and receiving repetitive practice.  
Students with IDD: Definition, Prevalence, and Outcomes 
IDD has been used as an umbrella term that includes students who have 
developmental disabilities or developmental delays, in addition to an intellectual 
disability.  Some of the most common conditions that have a shared label of IDD include, 
autism spectrum disorder (ASD), cerebral palsy, Down syndrome (DS), fetal alcohol 
syndrome (FAS), idiopathic intellectual disability (ID), fragile X syndrome (FXS), and 
spina bifida.  These developmental disabilities can be specific or global depending on the 
student.  While the IDD label has changed over time and the characteristics of this 
vulnerable population have been interpreted in several different ways, a few constants 
have remained.  First, the must be significantly sub average general intellectual 
functioning, existing concurrently with deficits in adaptive behavior and manifested 
during the developmental period (Individuals with Disabilities Education Act [IDEA], 
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2004).  This typically influences developmental trajectory and milestones.  Specific 
cognitive limitations include reasoning, learning, and problem solving (American 
Association of Intellectual and Developmental Disabilities [AAIDD], n.d.).  Additionally, 
adaptive functioning, which covers a range of everyday social and practical skills, also is 
impaired, which impacts the ability to learn and obtain everyday knowledge.  In 
education, due to the wide-ranging coverage of IDD, it may fall under several IDEA 
(2004) categories, including intellectual disabilities (ID), ASD, multiple disabilities, or 
developmental delay.  To meet the qualifiers for ID, either as a primary or secondary 
disability, the student must present with intelligence quotient (IQ) and adaptive scores 
falling well below average, and have data supporting that there is an academic impact 
(IDEA, 2004). 
In the 1970’s there was a shift in the U.S. that included supporting, rather than 
marginalizing, students with IDD.  In 1975, federal and civil rights laws were created 
(Education for All Handicapped Children Act of 1975; Section 504 of the Rehabilitation 
Act of 1973).  In addition, programs were created to increase community-based care 
services, respite for families, and institutional supports.  With these laws spearheading 
the inclusion of students with IDD, comparatively better outcomes ensued (IDEA, 2004; 
Kraper, Kenworthy, Popal, Martin, & Wallace, 2017; Turnbull, Turnbull, Wehmeyer, & 
Park; 2003).  However, historically, regardless of disability category in education, 
students who receive special education services are less likely than their peers to enroll in 
post-secondary education or training (Grigal et al., 2011; Newman et al., 2011; Wagner 
& Blackorby, 1996).  These outcomes are even more pronounced for students with IDD.  
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When compared to their typically developing peers or even peers with high-incidence 
disabilities, students with IDD are the least likely to engage in experiences associated 
with improved post school outcomes, such as transitioning from secondary school, 
finding employment, and participating in post-secondary education (Lipscomb et al., 
2017a; Lipscomb et al., 2017b).  Not only do the disparities appear in post-secondary 
ages, but throughout the lifespan.  U.S Census data reveals that students with IDD are 
less likely to complete higher education and secure meaningful employment; students 
with IDD also struggle with independent living, community integration, and have poorer 
overall life outcomes (Bureau of Labor and Statistics, 2016).  There is a clear need for in-
school interventions for students with IDD that allow practitioners to break down the 
barriers to service delivery.  
Despite IDD falling under several IDEA categories, they are considered a 
minority when considering the overall student population.  Currently, one percent of all 
U.S. students have ID, and seven percent of students receiving special education qualify 
under an ID educational diagnosis (Cortiella & Horowitz, 2014).  Historically, students 
with ID have been serviced under special education and primarily work with special 
education teachers and paraprofessionals.  However, while this population is small they 
should not be overlooked by support staff in the school environment.  NASP states, 
“school psychologists have the necessary training and expertise to assist parents and 
teachers in their efforts to maximize student outcomes” (NASP, n.d.).  Not only are 
school psychologists an integral part of the school system, but they also have the training 
to contribute to positive outcomes for students with IDD including intervention delivery, 
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assessment, and transition planning.  It is crucial for school psychologists to play a role in 
the academic experiences of students with IDD, whether they are in charge of direct 
service delivery, consultation and collaboration with other support staff, or a helpful 
guide in prevention, progress monitoring, and planning.  In fact, school psychologists 
may be in an excellent position to recommend services that offer repetition of skills, on-
going practice and progress monitoring, and skill acquisition in an environment that is 
safe and generalizable.  
Intervention and Students with IDD 
It is universally acknowledged that interventions should be evidence-based, 
ethical, follow legal guidelines, and address the needs of all students regardless of tier.  
Technology, then, very well fits the definition of an intervention service and should be 
incorporated as a type of service delivery in an MTSS system.  Technology, in particular, 
can provide school psychologists and educators the ability to provide services to a 
historically vulnerable population of students who typically have needs beyond what the 
walls of a school can offer; it can be an intervention that helps bridge the gap between 
learning a skill and applying the skill in real life/real time settings.   
Brief Overview of MTSS 
Across training programs, MTSS is taught as a framework that school 
psychologists can use to conceptualize and analyze intervention service delivery for all 
students.  Interestingly, there are no standardized procedures between school districts 
guiding the implementation of MTSS; school psychologists can utilize the framework in 
ways that best fit their school setting and population.  For example, some authors 
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describe a three-tiered model while others utilize a two-tiered or four-tiered model.  
Additionally, the core features of MTSS are also varied from organization to 
organization.  One definition that has merit can be found in the work of Brown-Chidsey 
and Steege (2005), who explain MTSS’s core features as high-quality instruction, 
frequent assessment, and data-based decision making.  To support this definition, MTSS 
can be conceptualized as multiple tiers of intervention with a problem-solving orientation 
that uses integrated data collection systems.  NASP, interestingly, lacks a consistent 
definition of MTSS, along with the role of the school psychologist in MTSS.  
Furthermore, the legislation driving MTSS does not specify any particular model; 
instead, the federal government has specified that districts and states should be given 
considerable power in determining which conceptualization of MTSS is implemented in 
order for interventions and services to reflect each unique school placement.  Most 
commonly, school psychologists and school environments utilize a three-tiered MTSS 
model that uses assessment data to identify and respond to student needs.  
For the purposes of this paper, MTSS intervention is a three-tiered system 
designed to enhance students learning rates and skill development across several different 
domains.  Student skill development is assessed on a continuum as ability levels change 
as a student becomes immersed in education.  Common features that characterize the 
MTSS model are: (a) screening all students to identify those who need more or different 
types of instruction; (b) use of data and objective decision rules to inform instructional 
placement; (c) provision of high-quality, evidence-based instruction matched to student 
needs; and (d) ongoing progress monitoring using reliable and valid indicators of skill 
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proficiency to determine the effectiveness of the instruction for individual students.  In 
this model, screening and response to intervention (RtI) progress-monitoring data are 
used to make decisions about student placement across tiers of service intensity (Stoiber, 
2014).  
Tier 1.  Tier 1 is referred as the universal tier of supports that all children receive, 
regardless of ability level.  This is most commonly viewed as the general education 
classroom and school-wide positive behavior supports (SWPBS) are implemented 
widely.  Identifying actual prevalence rates of students who do not respond to the 
instruction in Tier 1 is difficult because results vary by criteria and measures used, 
quality, type, and intensity of instruction across studies, curricular materials, length of 
instructional sessions and phases, and other variables that may be confounding to the 
body of evidence (Stoiber, 2014).  Reducing the number of students who fail to succeed 
at a tier should be one of the main goals of the MTSS model.  Tier 1 should meet the 
needs of 80-90% of the school population and should ensure that high-quality, evidence-
based instruction is implemented in regard to both academics and social-emotional 
learning (Stoiber, 2014).  
Based on the universal screening used by school professionals, they can 
collaborate and determine students who are not responding positively to the intervention 
and would move them to a more intensive tier of service delivery, often known as a tier 
two intervention.  When making decisions concerning intervention and moving to a more 
intensive level of supports, school staff typically employs a problem-solving model 
approach.  Ikeda and Gustafson (2003) explain that there are multiple steps to consider 
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before increasing level of support: (1) teacher collaborates with a student’s parent(s) to 
try to resolve academic or behavior problems; (2) a teacher and his or her school meet to 
identify and analyze problems and to help the teacher select, implement, and monitor the 
effectiveness of the intervention – an absence of success in this level would then trigger 
the highest level of support, or tier three; and finally, (3) staff use behavioral problem-
solving to refine and redesign the intervention and its implementation, which may also 
lead to special education assistance and due process (Castillo, 2014; Stoiber, 2014).  
Tier 2.  The more targeted representation of MTSS can be seen in Tier 2, which 
serves a smaller group of students.  Typically, these students may need more help with 
performing a particular skill (academic or social-emotional), more time to complete a 
skill, or support that increases in intensity or magnitude.  These targeted supports are 
supplemental or serve as an addition to the students learning and development.  In no way 
are these supports intended to replace universal supports or exclude the student from the 
general education environment.  Tier 2 services should be seen as enhancements to the 
students learning and serve as a tool of equity to even the playing field for all students.  
Furthermore, Tier 2 interventions may be delivered following standard protocols for 
instructional interventions that permit increased practice opportunities for skill 
development or evidence-based intervention or instruction that is delivered to students in 
a small group setting.  
Considering the least restrictive environment, ideally, all children would be 
monitored in their general education classrooms while also measuring progress in current 
intervention delivery.  Common practices illustrate a six to eight-week intervention 
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period to measure instruction and response to instruction or intervention (Pullen & 
Kennedy, 2018; Stiober, 2014; Zirkel & Thomas, 2010).  Arguably, there are better, yet 
more time-consuming methods for determining students at-risk.  Practitioners could 
compare student performance to local or normative estimates for weekly improvement or 
use criterion-references figure that demonstrate weekly improvement.  If these options 
are not available, schools are typically responsible for operationally defining 
“improvement” which may be heavily influenced by their perception or prior experiences 
with the student.  Additionally, assessment of response to intervention (RtI) data is 
typically done through progress monitoring and dynamic assessment.   
There are several guidelines that schools should adhere to when considering Tier 
2 interventions.  For example, best practices suggest that Tier 2 delivery should occur 3 – 
5 times a week in increments of 20 – 40-minute sessions and provide multiple practice 
opportunities with instructor feedback.  These interventions should begin as soon as the 
student has been identified as performing below grade level expectations and should take 
place for a minimum of 6 – 10 weeks, while some students may require about 10 – 20 
weeks or more (Pullen & Kennedy, 2018; Stiober, 2014; Zirkel & Thomas, 2010).  It 
should be noted that not all Tier 2 interventions require a set curriculum or supplemental 
materials to implement the intervention appropriately.  Rather, teachers and school 
psychologists should hold integrity of implementing interventions using activities and 
strategies that adapt instructional content and do so with fidelity.  Tier 2 should address 
the needs of 5 - 10 % of students (Eagle, Dowd-Eagle, Snyder, & Holzman, 2015; 
Stoiber, 2014; Zirkel & Thomas, 2010). 
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Tier 3.  Students who have needs that go beyond what Tier 2 interventions can 
offer are typically placed in the most intensive magnitude of intervention: special 
education.  Students in Tier 3 are often seen as the most vulnerable students and require 
significant supports and services that are not feasible in general education classrooms or 
pull-out sessions.  These Tier 3 services are usually considerably longer than the 6 – 20-
week requirement for instruction in Tier 2.  School psychologists and educators typically 
collaborate and work hand-in-hand supporting Tier 3 students throughout evaluation, 
problem identification, and intervention implementation (Erchul & Martens, 2010; Erchul 
& Young, 2014; Lee & Niileksela, 2014).  This involves carefully determining 
interventions that serve their most impacted behaviors and immediate needs.  
Additionally, school psychologists and equators are responsible for working one-on-one 
with these students to fulfill IEP related goals and to ensure the student is appropriately 
responding to the intervention put into place (Bradley, Danielson, & Doolittle, 2005; 
Fuchs & Fuchs, 2006).  These students may need years of intervention and remediation to 
become successful in a particular skill.  For these students, additional supplements are 
typical, such as a behavior plans, specialized AAC and AT supports, and an alternative or 
modified academic curriculum.  
The implementation of Tier 3 interventions should constitute a real, significant 
change in the support and services a student receives as part of their educational 
experience as it fundamentally changes how educators engage in the decision-making and 
overall education process.  For example, students in this tier require their interventions to 
be directly linked to their IEP goals.  Additionally, school personnel need to engage in 
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goal prioritizing, and address the most severe behaviors and student needs when creating 
goals and objectives during IEP meetings.  It may be beneficial to focus on goals that will 
lead to the most productive outcomes in order to build confidence and self-efficacy in the 
student undergoing the interventions.  It is important to note that interventions should not 
only be reactive to behavior, but should also come from a preventative, teaching 
approach (Fuchs & Fuchs, 2006).  This tier supports 1 - 5 % of students (Stoiber, 2014). 
Role of School Psychologists 
Over the years, school psychologists have explored several different roles and 
responsibilities depending on setting, population, and student and school community 
needs.  In 1914, there was a push for school psychologists to be in the role of the “sorter,” 
meaning they were the responsible for categorizing children into different educational 
placements based on ability-achievement levels (Fagan & Wise, 2000).  Yet, as the 
industry evolved within the education system, school psychologists began to see 
themselves in a different role – that of “repairer,” or those trying to fix what they saw as 
broken in the school system – and provided reactive interventions that minimize potential 
harm to students (Kratochwill & Shernoff, 2003).  However, since the 1940’s there has 
been confusion in regard to a school psychologist’s function in a school system 
(Symonds, 1942; Tindall, 1979; Herron, Herron, & Handron, 1984; Fagan, 1996b; Fagan 
& Wise, 2000).  A survey conducted in 1985 asked school psychologists to rate their 
preferred functions; the majority reported that their most favorable role was as the 
“repairer,” or in modern terms, the “interventionists” (e.g., being the one accountable for 
academic and social emotional interventions).  In today’s society, school psychologists 
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are still advocating for role clarity as increasingly more school psychologists are being 
placed in non-traditional settings (e.g. medical practices, telepsychology, administrators) 
and struggling to find their identity (D'Amato & Dean, 2017; Fagan & Wise, 2000).  
Over time, the profession of school psychology has evolved into several roles and no two 
school psychologists’ agendas look the same.  However, the common trend is that school 
psychologists would like to have more time and resources available to provide further 
academic and social emotional intervention and assistance at the student-level (Curtis, 
Grier, & Hunley, 2004; Diamonduros, Downs, & Jenkins, 2008; Fagan & Wise, 2000).  
MTSS, in recent years, has provided school psychologists to take a more active role in 
service-delivery – fulfilling both the “sorter” and “repairer” role, and allowing for more 
creativity job descriptions (Diamonduros et al., 2008).  Within each tier, school 
psychologists can engage in a variety of functions. 
MTSS Tier 1.  School psychologists may serve a primary role as a consultant and 
planning specialists to ensure universal supports are allow students to thrive and to 
guarantee mobility between tiers if necessary.  More importantly, school psychologists 
hold a critical role of ensuring that all students receive adequate instruction in both 
academics and social-emotional learning.  School psychologists are key contributors in 
determining if universal instruction and critical core curriculum ensure learning and 
positive development in students.  School psychologists can maximize learning by 
supporting the implementation of SWPBS, which encompasses both environmental 
supports and classroom management strategies and fosters a positive school climate 
(Crone, Hawken, & Horner, 2015).  Ysseldyke and Christenson (2002) identified 12 
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types of classroom support-for-learning factors that must be in place in order to 
determine whether a student is accessing the information in a way that sustains learning 
(see Table 1).   
Table 1. Support-for-Learning Factors 





techniques used are effective for 
the student; there is a positive, 
supportive classroom 
atmosphere; and time is used 
productively. 
 
Contribute to a positive 
school-wide culture by 
implementing school-wide 
positive behavior supports 
(SWPBS) and universal 
screenings to students.  
 
Instructional Match The students’ needs are assessed 
accurately, and instruction is 
matched appropriately to the 
results of the instructional 
diagnosis. 
 
Participate in multi-tiered 
intervention teams, 
response to intervention, 
and provide psychological 
and academic testing to 
determine appropriate 
instruction or tier of 
instruction to students at-




Realistic, yet high expectation 
for both the amount and 
accuracy of work to be 
completed by the student, and 
these are communicated clearly 
to the student. 
 
Collaborate with educators 
on classroom management 
and behavioral strategies. 
Help educators create 
classroom expectations that 
are positively framed, 
highlight student growth, 







Instruction is presented in a 
clear effective manner, the 
directions contain sufficient 
information for the student to 
understand the kinds of 
behaviors or skills that are to be 
demonstrated; and, the student’s 
understanding is checked. 
 
Collaborate with educators 
on multi-modal instruction 
practices (e.g. verbal, 





The student is actively engaged 
in responding to academic 
content; the teacher monitors the 
extent to which the student is 
actively engaged and redirects 
the student when they student is 
unengaged. 
 
Observe students in 
academic engaged time and 
help educator identify 
students who are unengaged 
and provide support in re-
engaging students.  
 
Progress Monitoring There is direct, frequent 
measurement of the student’s 
progress toward completion of 
instructional objectives; data on 
the student’s performance and 




progress monitor and 
collect data on students, 
specifically those at risk.   
Discuss the importance of 
different types of progress 
monitoring data collection 
(e.g. frequency, duration, 
intermittent). 
 
Relevant practice The student is given adequate 
opportunity to practice with 
appropriate materials and 
achieve a high success rate.  
Classroom tasks are clearly 
important to achieving 
instructional goals. 
 
Support educator in 
developing instructional 
material that allows 
students to be challenged 
academically, adaptively, 
and social-emotionally.   
Adaptive Instruction The curriculum is modified 
within reason to accommodate 
Collaborate with educator 
and interventionist on 
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the student’s unique and specific 
instructional needs. 
creating material modified 
for students with 
exceptionalities (e.g. gifted 
students, students with 
IDD).  
 
Informed Feedback The student receives immediate 
and specific information on 
his/her performance or behavior; 
when the student makes 
mistakes, correction is provided. 
 
Model feedback strategies 
to students.  This may 
include both academic and 
behavioral performance.  
Role-play with educators on 
correction strategies and re-




The student demonstrates an 
accurate understanding of what 
is to be done and how it is to be 
done in the classroom. 
 
Collaborate with educator 
on testing for student 
understanding and allowing 
students to demonstrate 
understanding through 
multiple approaches (e.g. 
modeling, writing, talking).  
 
Motivational Factors Effective strategies for 
heightening student interest and 
effort are used. 
 
Teach educators the impact 
of positive reinforcement 
and behavioral strategies for 
motivating positive student 
performance.  This may 
include helping educators 
create student point sheets, 
rewards, etc.  
 
Cognitive Emphasis Thinking skills and learning 
strategies for completing 
assignments are communicated 
explicitly to the student. 
 
Collaborate with educators 
on ensuring material is 
available to both the student 
and family.  This may be 
done through online 
communication, writing 
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home, or phone calls to 
ensure student is supported 
once he/she is no longer at 
school. 
 
If these 12 areas are being adequately met and the student is still struggling, a move to 
Tier 2 may be necessary for the student. 
MTSS Tier 2.  School psychologists tend to have diversification when it comes to 
implementing Tier 2 interventions.  While most Tier 2 interventions occur in the general 
educational classroom or with a special education professional, there are moments when 
school psychologists are well equipped to deliver Tier 2 services.  If schools have 
adopted a specific Tier 2 curriculum or intervention program, school psychologists can 
help promote its effectiveness by providing support, feedback, or implementation 
strategies.  For Tier 2 supports, as an example, a school psychologist could lead a small 
group that practices engaging in appropriate “give and take” social interactions that is 
aimed to increase social development and awareness.  In order to be the most helpful in 
this area, school psychologists should: (a) help identify the targeted area of concerns; (b) 
assist in selecting evidence-based interventions; (c) facilitate conducting, understanding, 
and interpreting progress monitoring and outcome data; and (d) follow up in determining 
next steps given the results from the progress monitoring and outcome data.  Gettinger 
and Stoiber (2006) suggest that to determine the focus of interventions in Tier 2, it is 
important to determine high-priority behavioral concerns to attempt to integrate them 
within academically focused activities when feasible.  This may be done by creating a 
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functional behavior assessment (FBA) and determining the antecedent of the behavior, 
defining the behavior itself, and then observing the consequences of that behavior (Steege 
& Scheib, 2014).  Once this is done, school psychologists can help determine goals or 
replacement behaviors that the student is capable of learning, focus on developing key 
skills required in order to learn alternative strategies, select interventions based on the 
individual child needs, and work toward getting all adults that the student interacts with 
to scaffold and support the learning of appropriate behaviors.  
MTSS Tier 3.  Understanding when to move a student from Tier 2 services to Tier 
3 may not be the most transparent process.  Pyle and Vaughn (2012) suggest that the 
student participates in two rounds of Tier 2 instruction/intervention.  If there has not been 
sufficient progress even after adjustments in intervention strategies, it may be appropriate 
for Tier 3 services.  Second, if the student shows a marked lack of progress after one 
round of Tier 2 intervention, it may be beneficial to being Tier 3.  Lastly, if the student 
has previously received Tier 3 instruction and has exited and then reentered Tier 3, then 
Tier 3 instruction may be warranted (Stoiber, 2014).   
In Tier 3, students are typically entered into special education and receive an IEP.  
School psychologists work with the special educator to ensure appropriate general 
education and special education accommodations or modifications are being 
implemented.  This may include, but is certainly not limited to, the school psychologist 
collaborating with educators and creating curricular modifications that are assessible to 
the student, creating specific, measurable, achievable, relevant, and time sensitive goals, 
and pulling the student out of the classroom to individually administer behavioral or 
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social-emotional interventions.  Even at the Tier 3 level, school psychologists’ roles and 
responsibilities vary immensely depending on placement, philosophy, and mission of the 
environment. 
Best Practices in Data-Based Decision Making.  When considering child 
mobility between each tier, the integrity of interventions in each tier should be 
maintained.  Sanetti and Kratochwill (2009) coined a definition for intervention integrity 
as, “the extent to which essential intervention components are delivered in a 
comprehensive and consistent manner by an [educator] trained to deliver the 
intervention.”  With this definition, one can assume that progress monitoring data and 
treatment fidelity are considered before moving a child from one tier to another.  Progress 
monitoring is a critically important tool for determining academic and behavioral 
outcomes for students in tiered supports.  School psychologists may not be the one 
directly monitoring or collecting data, but their role entails being a member of the 
intervention or team that is interested in capturing an academic or behavioral change.  
NASP (2016) defines progress monitoring as a prominent piece of intervention and 
instructional support that is informative to instructional decision-making.  There are 
several components to progress monitoring such as establishing and measuring academic 
goals, providing a vehicle for understanding how students are progressing toward goals, 
creating opportunities for class and even district level screening to identify students at 
risk for failure, and offering data that can provide accountability evidence to intervention 
programs.  
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There is a plethora of decisions someone must make when considering progress 
monitoring and goal setting for both individual students and at the group level.  Best 
practices offer a guideline for selecting appropriate goals by first identifying the level at 
which the student or group should be monitored.  The decision-making process is 
discussed in series of steps that provide clear, concise applications of goal-setting.  First, 
to determine how closely the student should be monitored, school psychologists or 
interventionists may collect curriculum-based measurement to see where the student 
performs when compared to sage-age peers.  Once the instructional level is determined, 
goals can be established (Fuchs & Fuchs, 2006; Mellard, McKnight, & Woods, 2009; 
Shapiro & Guard, 2014).  In regard to goals, there are two options; those based on 
normative performance or those based on standards that represent benchmarks, such as 
those that predict the likelihood of student success at subsequent levels.  In order to 
understand in the academic or behavioral change is a result of the intervention and goal 
setting, the interventionists should re-evaluate the progress monitoring and decide in 
regard to increasing or decreasing monitoring (Shapiro & Guard, 2014).  A tried and true 
way of measuring this is randomly selecting same aged peers and giving them the same 
curriculum-based measurement to compare progress.  Once the assessment is conducted, 
the team can determine if the instructional level was raised and if the student met the goal 
in a reasonable way (Hixon, Christ, & Bruni, 2014; Shapiro & Guard, 2014).  Overall, 
goal setting at large is a hallmark of progress monitoring and engaging in data-based 
decision making.  School psychologists and other support staff find themselves engaging 
in progress monitoring when utilizing MTSS and RtI models.  Treatment fidelity factors 
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that contribute to the integrity of an intervention include adherence to the intervention, 
quality of service delivery, program differentiation, exposure, and participant 
responsiveness.  Table 2 further defines these terms.  
Table 2. Treatment Fidelity Factors 
Term Definition 
Adherence to Intervention The extent to which providers and 
students are able to follow the 
recommendations and treatments.   
Quality of Service Delivery The degree to which a provided activity 
promotes student and the family system 
satisfaction.   
Program Differentiation Providing each student with experiences 
and tasks that improve learning in 
addition to ongoing assessment of 
student’s needs.  This may include 
adaptive instruction for students.   
Exposure The contact that the learner has with the 
subject or discipline they are learning, 
either generally or specific.   
Participant Responsiveness The student’s response to both behavioral 
and subjective components.  Student 
response to intervention is typically done 
through progress monitoring and data 
collection.   
 
The complexity of the intervention is also something that should be considered by the 
team, as the more complex, the harder it is to maintain integrity across settings and 
professionals delivering the service.  
School psychologists can support educators when it comes to intervention 
implementation (with integrity) by ensuring the treatment fidelity factors are met.  
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Facilitating and evaluating teacher-mediated interventions is one of the services that 
school psychologists typically engage in behind the scenes (i.e., consultative role; Hixon 
et al., 2014), however, school psychologists can also have a more active role in service 
delivery.  School psychologists can meet with the educator individually to learn more 
about their teaching style, classroom routine and schedule, and interventions that they 
deem as feasible as there are several educator characteristics that may impact the service 
delivery such as level of training received, time, and compatibility with the educator’s 
current routine.  Through meetings with the educator, classroom observations, and even 
student interviews and assessments, the school psychologist can discover the most 
effective and efficient way for the student to meet their goals. 
Future Directions 
Typically, intervention services have been limited to the walls of the school 
environment.  As Telehealth practices are increasingly providing the ability to offer 
individualized intervention, media and technology resources are still not being utilized in 
school environments to their full potential.  A key component to intervention is 
generalizability, or the ability for the student to use the skills learned in a specific setting 
and then apply those skills across a diverse range of settings.  A limitation to intervention 
delivery is typically the setting in which skills are taught.  Usually, skills are taught in a 
controlled environment with minimal variability.  For example, school psychologists may 
use an intervention of budgeting and money management in a classroom with a toy fruits 
and vegetables, toy money, and a toy cash register.  This is a fairly rigid environment, as 
these are items that the student has interacted with and there is not much change to 
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external stimuli or introduction of confounding variables.  However, in order to 
understand if this intervention is effective it may be beneficial to bring the student into 
the community and take them to a grocery store to practice what they have learned.  This 
is a major barrier to school psychological services because time and resources do not 
ensure this type of practice or generalization of skill development.  Computer-assistive 
practices such as virtual interventions and assessment services would allow school 
psychologists to expand their role in intervention services, saving time in their busy 
schedules and allowing them to assist more students and families alike.  Moving forward, 
school psychologists must learn to incorporate technology into their intervention 
repertoire.  Not only can it be uses across the tiers of MTSS, but it is accessible, omits the 
need of transportation, and can be utilized through several different devices. 
Telehealth and IDD 
Compared to same-age peers, students with IDD are continuously disadvantaged 
when considering access to college, employment, and independent living (Bureau of 
Labor and Statistics, 2016).  Unfortunately, this gap persists even when comparing 
outcomes for students with IDD to other disability categories in the areas of employment, 
educational enrollment, independent living, financial stability, and community 
engagement (Grigal et al., 2011; Newman et al., 2011).  U.S. Census data indicates that 
these disparities endure across the lifespan (US Census Bureau, 2004).  The longevity of 
this data raises concerns for the continuous disparities that this group of individuals faces.  
Consequently, in considering long-term outcomes, it is crucial to examine 
relevant interventions available for students with IDD such as vocational training, 
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independent living skills (e.g. cleaning, cooking, community integration, public 
transportation), and functional academics (Koslowski, Klein, Koesters, Schutzwohl, 
Salize, & Puschner, 2016).  In addition, practitioners and researchers should consider 
alternative strategies to improve outcomes for these students, as current practices are 
clearly not effective.  Technology is one such intervention that when used effectively 
promotes positive educational and social emotional outcomes for students and families 
(Garguilo & Metcalf, 2017). 
Relevant Laws  
There are several technology related laws influencing the use of technology for 
students with an IEP or Section-504 plans.  In addition, there are transformative laws 
when looking at education and school psychology.  
IDEA.  The most influential statute concerning children with disabilities is the 
Education for All Handicapped Children Act of 1975.  During the course of history, it 
soon became evident that more incentives were needed to secure educational 
opportunities for students with disabilities.  From this recognition came the statute that 
schools must provide a free, appropriate, public, education (FAPE) to all students 
regardless of ability status.  This law ensued that students with IDD would have a seat at 
the table in matters of education.  In addition, ensuring children and parental rights were 
protected became another key statute.  In the 1990’s the Education for the Handicapped 
Act changed to the Individuals with Disabilities Education Act (1997).  Its 
reauthorization in 2004 has become a hallmark legislation that informs ethical practice 
and service delivery for students with disabilities.  IDEA provides guidelines to parents, 
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teachers, students, and even policymakers on best practices concerning educating those 
with disabilities.  IDEA’s main focus is to improve educational outcomes from students 
with disabilities.  Since 2004, IDEA permits school districts to use as much as 15% of 
their special education monies to fund early intervention to all children at risk.  A 
majority of government funds are used to assist with curriculum and interventions for 
students with disabilities (National Education Association, 2017).  This includes 
psychological services such as assessment and therapy and AT, AAC devices, and other 
pieces of equipment that have the potential to aid in assisting with students who have 
disabilities.  Specifically, IDEA mandates AAC and speech devices to be utilized in 
education if there is a clear need for the student.  Typically, schools have a routine 
schedule to identify students who may be at-risk.  This is usually done in the first month 
of school or before the academic year begins (Cheney et al., 2008).  There are a few 
different ways to determine students’ performance; for example, key school staff 
members may look at previous state-wide test scores below the 25th percentile to 
determine risk.  Alternatively, they may test all students in the given grade and designate 
those scoring below the percentile or below a performance benchmark using norm-
referenced and criterion-references measures (Cheney, et al., 2008).  Best practice 
strategies emphasize the importance of using a screening tool with a benchmark that 
demonstrates utility for predicting end-of-year performance on high-stakes tests or on 
local graduation requirements.  School psychologists may work directly or indirectly with 
students who have disabilities; however, this law emphasizes certain regulations and 
scopes of practice to students who are in a vulnerable position.  IDEA reinforces the idea 
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that students with disabilities should be well-supported academically and school 
psychologists are typically the ones head spearing and advocating at a systems level.  
Section 504.  Schools also have an extensive and lengthy relationship to an 
amendment of Title VI of the Civil Rights Act of 1964, which later became Section 504 
of the Rehabilitation Act of 1973.  This act allows school systems to receive federal 
financial assistance for students with handicaps.  This federal law serves as the backbone 
to antidiscrimination legislation and provides states with funding to develop and improve 
programs to educate children with disabilities.  In the schools, students with disabilities 
should be receiving funding in order to receive adequate services.  In several cases, these 
services include paraprofessional support, special education or psychological support, 
and accommodations that contribute to a fruitful learning experience.  Since students with 
disabilities make up about 10% of the school’s population, school psychologists and 
other support staff should ensure these students have services that contribute to positive 
life outcomes. 
Tech Act.  The first legislation to address students with disabilities was the Tech 
Act in 1988; it was amended in 1994 to address technology for students with disabilities.  
The Tech Act (1994) defined an AT device as “any item, piece of equipment, or product 
system, whether acquired commercially off the shelf, modified, or customized, that is 
used to increase, maintain, or improve the functional capabilities of a child with a 
disability.”  Another amendment took place in 2004 that ensured that technology would 
be accessible and available to students in all-educational settings.  The most common 
technology found in education is AAC or other communicative devices.  Nonverbal 
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students and students with some of the most profound disabilities typically have language 
and communication as an area that is monitored closely.  In these cases, partnerships with 
speech-language pathologists and adaptive technology staff are crucial for school 
psychologists to have in order to navigate services.  Currently, there are several 
companies creating technology to aide in communication, social emotional development, 
academics, and adaptive functioning.  However, there is a clear gap when considering 
actual technology services offered in a school setting.  
Privacy Laws.  The Family Educational Rights and Privacy Act of 1974 (FERPA) 
is a federal law that protects the privacy of student education records.  All 
communication, regardless of whether it is face-to-face or computer-based, between 
students, family, and school are considered school records.  With this in mind, protecting 
the rights of families and advocating for their privacy is crucial.  The U.S Department of 
Education has also established a Privacy Technical Assistance Center (PTAC; 2006) for 
education stakeholders to learn about online data privacy, confidentiality, and security 
practices related to student-level data systems.  This shows that promising efforts are 
being made to merge technology and education with the assurance of protecting student 
data.  PTAC is a tool for educators and school psychologists to use to ensure ethical 
practices are being followed in regard to information storage, access, and safeguards.  
In schools, all records from students are protected under FERPA, however, since 
school psychologists, specifically doctoral level school psychologists, are not all placed 
at or working in an educational setting, it is important to address laws related to the 
privacy of health information in a medical setting.  The Health Insurance Portability and 
 36 
Accountability Act (HIPAA) is very similar to FERPA in that HIPAA prevents personal 
information to be released without the consent of the person or responsible party.  For 
example, several pediatric settings may have release of information (ROI) forms to share 
health information with schools and vice versa.  School psychologists and other staff that 
offers direct, intensive intervention to students run the risk of the exposure of privacy.  It 
is crucial that both professionals and caregivers are made aware of the threats that may 
compromise privacy in any form.  
These laws are directly tied to both the American Psychological Association 
(APA) and NASP ethical guidelines in regard to confidentiality of documents, consent 
and assent, interventions and therapies, assessments, and feedback.  Not only should 
school psychologists respect the privacy of the students they serve, but also should 
explain laws and ethical principles regarding services, as well as potential dangers related 
to breaches, safety, and ability to withdraw from services if deemed necessary.  When 
discussing technologies such as computer-based assessment and virtual counseling, 
privacy became especially critical; school psychologists must consider how to best 
maintain both confidentiality and safety with this new medium of service delivery.  
Technology as Tiered Interventions 
For students with IDD, technology may be one of the most effective aids (Fowler, 
2015; Hasselbring & Glaser, 2000; Tech Act, 1988) for communication, socialization, 
and generalization, three skills critical to transition from the supported school 
environment to the confusing adult world (DiStefano, Shih, Kaiser, Landa, & Kasari, 
2016; Jones & Jo, 2004).  These students enter education already at risk for experiencing 
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negative peer interactions, isolation, and educational gaps (Cook, Hayden, Wilczenski, & 
Pynton, 2015; Kleinert, Toweles-Reeves, Quenemoen, Thurlow, Fluegge, Weseman, & 
Kerbal, 2015; Stanton-Chapman & Brown, 2015); technology has the capability to not 
only prevent these gaps from growing, but also the capability to intervene with individual 
student struggles.  Promisingly, studies investigating students with ASD have discovered 
that students respond particularly well when given technology-based interventions.  This 
has been shown with students successfully being interviewed for jobs or extracurricular 
placements (Smith, Ginger, Wright, Wright, Humm, & Fleming 2014), increases in social 
cognition and social skills (Kandalaft, Didehbani, Krawczyk, Allen, & Chapman, 2013), 
and students learning the safety of pedestrian walking and safely crossing a road (Josman, 
Ben-Chaim, Freidrich, & Weiss, 2008).  The impactful teachings of technology 
interventions are endless and have the capability to be utilized by students of all ages.   
At the universal level, it is beneficial to think of technology supports as high-
quality instruction used to a scaffold optimum student learning and growth.  Common 
interventions that might use technology include educator assistance (e.g., Padlet for 
group activities, Mentimeter for consensus gathering), scaffolded learning (e.g., Virtually 
Vygotsky), extra time (e.g., voice to text to write an essay), or supplemental prompts (e.g., 
scheduling apps) in order to complete a skill.  Successful student development should 
focus on keeping the student at universal supports as long as education is accessible.  
Technology can be one way to ensure students are truly in the least restrictive 
environment. 
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For targeted interventions, it has been found that administering services through 
virtual means is an effective and versatile practice (Yellowless, Holloway, & Parish, 
2012).  For example, a student who has anxiety around public speaking could use virtual 
environments that are available, such as Second Life, to practice social interactions and 
speech construction repeatedly.  This could provide both unique experiences to the 
student and help them move from a virtual world, to small group, to finally general 
populations.  Emerging difficulties in education typically fall within the realm of 
academics.  Educational demands increase as students move to higher grade levels and 
technology can support students with struggles in several subjects such as reading, math, 
and science.  There are several technology resources available that allow educators to 
build on students’ background knowledge and help them engage with the curriculum 
(e.g., ArKive) and receive access to adaptive curriculums (e.g., Adaptive Curriculum), 
online resources to video tutorials, learning simulations, and built-in glossaries (e.g., 
Periodic Table of Videos).  For students who need more specific support, there are ATs 
tailored for struggles with reading and math.  To name a few: audiobooks and digital 
Text-To-Speech (TTS) books allow students to hear books read aloud while following 
along at their own pace; annotation tools let students take notes and write comments 
while reading and give students a place to keep notes (assisting with organization), while 
embedded display controls can control how text is displayed.  In regard to math, 
calculators are some of the most common supports for students.  Presently, there are 
supplemental aides that can allow students to be more successful in math such as text-to-
speech and dictation applications that help students write out math problems by speaking.  
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While these may seem like “low-tech” or unsophisticated technology supports, they can 
make an incredible difference to learners who need a little something extra.  
For intensive interventions, there have been several instances of practitioners 
using technology to aid with specific phobias, post-traumatic stress disorder, and 
traumatic brain injuries (Powers & Emmelkamp, 2008; Yellowless et al., 2012).  For 
students with IDD, technology supports may look a bit more individualized as the 
intervention is not focused on lessening the impact of a disorder but rather increasing 
access to both community and education.  Since one of the hallmarks of IDD is 
impairments in communication (AAIDD, n.d), technology could serve as a bridge to aid 
in conversation topics and communicating with peers in a developmentally appropriate 
manner.  For examples, Bluebee Pals is an AT tool used to engage students in learning 
and socialization.  Many special educators and school psychologists have used this 
application to teach groups of students how to effectively communicate, follow 
directions, and take turns.  This would be an extremely helpful supplementary tool that 
school psychologists could use in social-skills groups.  Another important skill for 
students with IDD is the ability to connect their education to the world around them.  
DynaVox is an AAC device and service provider that allows for communication 
opportunities for those students who are nonverbal or struggle with communication 
challenges (Cunningham, 2017); it use precise speech and customizable options for 
everyday learning and communication via pictures of words.  AAC devices such as this 
open the door for language and communication, which are two of the most valued 
cultural components to human beings (DiStefano et al., 2016; Ellis & Beattie, 2017).  The 
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Autism Speaks website offers one of the more comprehensive repositories of technology-
based tools for improving communication and life skills.  School psychologists and other 
educators can use this list to identify the intervention most relevant to them and their 
students.  While this list is comprehensive and extensive in regard to communication 
devices and organizations, the website typically focuses on larger corporations rather than 
independent companies.  Schools are responsible for determining best fit based on 
presenting evidence, popularity of device, and accessibility/portability rather than name 
recognition.  
Technology can also be used to supplement social and adaptive skills, 
independence, and behavior self-management for students with IDD in a more efficient 
and effective manner than tactile, auditory, and pictorial prompts (Mechling, 2007).  
Depending on the issues the student needs to work on, various challenges can arise in the 
academic setting where they may need to practice adaptive skills in order to have the 
confidence in real-word settings.  For example, students with IDD may have trouble 
following routines or applying skills to various settings.  A common behavior that is 
learned in the home is bathing and hygiene.  In schools, it may be difficult for students 
with IDD to apply the same steps and procedures in a different setting such as a public 
bathroom.  Sometimes, students with IDD feel more comfortable applying certain 
adaptive skills in one environment, however, it may be harder for them to implement the 
same skills elsewhere.  Typically, this is a function of limited environmental access 
(Cook et al., 2015).  Consider, what opportunities are given to students with IDD to 
practice implementation of adaptive skills?  Some of the most common practices involve 
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community integration (Plotner & Marshall, 2015), inclusion in general education 
classrooms (McLeskey, Rosenberg, & Westling, 2017), and practicing specific routines 
in home and school settings (Russa, Matthews, & Owen-DeSchryver, 2015).  Virtual and 
augmented reality (VAR) can provide repeated practice, immediate feedback, and 
scaffolded support in a myriad of settings to students who are struggling with learning 
adaptive living skills.  Learning and mastering these skills may be uncomfortable and 
nerve wrecking for some students with IDD (Breau, Aston, & MacLeod, 2018).  VAR 
provides increased opportunities for practice in a safe, closed system.  This unique 
training opportunity not only can teach generalization of skills through “multi-setting” 
practice, but also allows for increases in self-awareness, self-esteem, and self-monitoring.  
Also, VAR has motivational value and are self-reinforcing for the student (Blair, 2011).  
For example, a student can advance through certain scenarios mimicking those that they 
will be required to navigate in the real world and become more efficacious through 
repeated practice.  Some students may feel pressured when working with adults one-on-
one right away, or exhibit symptoms of social anxiety that have prohibited them to test 
out various environments and communities in a real-world setting.  VAR can scaffold, 
prepare, and train students in a safe space before allowing them to try their skills in the 
real-world.  VAR can be used to improve interpersonal social skills between students 
with IDD and peers in the area of social expectations (e.g., manners), active listening 
skills, and conversation skills.  In sum, VAR allows for transfer of skills in an essentially 
“natural” interface that encourages direct manipulation of objects, people, and settings.  
There is an infinite amount of experiences that could be used in VAR to ensure 
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generalization of social, and adaptive skills in different settings.  Depending on the 
experience and the student’s specific goals, each type of technology can be utilized in 
different ways to benefit the student.  
Tech to Improve Outcomes 
It is common knowledge that those with IDD have incredibly poor outcomes 
when considering post-secondary success compared to other disability groups and 
neurotypical peers.  In schools, those with IDD typically have the support and intensive 
instruction to be successful in a specified environment.  However, post-school, students 
are left with little to no resources in regard to navigating independent living and everyday 
life (Burke et al., 2018).  Unfortunately, this responsibility drastically falls upon the 
student around the age of 21 years, which is the same time that federally-provided 
transition-related services expire.  The breadth of technology applications shows us that it 
may have the capacity and capability to teach skills that can take the student beyond the 
classroom and prepare them for next steps (Lin-Siegler, Dweck, & Cohen, 2016).  To 
date, technology has allowed people to discover different environments, gain practice 
with repetition, and assist people with everyday functioning (Lin-Seigler et al., 2016).  
While these technology and adaptive supports may be seen in the schools; there is not a 
clear protocol and intervention approach to using them systematically.  This may 
minimize their experiences learned in school and make it more difficult for learned skills 
to be generalizable.  Technology tools may allow students with IDD to access 
curriculum, instruction, and real-life scenarios that contribute positively to their post-
school outcomes and success.  Whether success is defined as community integration, 
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hygiene maintenance, communication, or even academics, technology has the capability 
to transform services for some of the most vulnerable students.  
 Despite the abundance of technology, we lack a framework for tiered technology 
support services.  There are several instances where school psychologists are working 
with students who struggle with accessing education due to the bounded environment of a 
school.  It is school psychologist’s ethical duty to serve students in a just and fair manner 
that incorporates all accessible resources, including current technology (NASP, 2010).  
Technology is an acceptable means that would allow for a strengthening in skills that go 
beyond the four walls of a classroom.  Moreover, learning these skills in multiple 
environments may help students with generalizability in exhibiting appropriate behaviors, 
emotional responses, pro-social, and adaptive skills. 
Proposed Framework: Systems of Support and Technology Intervention 
In order for school psychologists to increase their role in and understanding of 
technology, this paper proposes a framework for MTSS service delivery focused on 
students with disabilities, including students with IDD, and technology interventions.  
The newly designed Systems of Support and Technology Intervention (SSTI) framework 
proposes a unique technology-focused, consultation-based service delivery plan for each 
tier (see Figure 1).  
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Figure 1.  Systems of Support and Technology Intervention (SSTI) framework 
SSTI Tier Descriptions  
Each tier of the SSTI should involve the consultation of a school psychologist 













Partner with school technology support and district level intervention teams to create a 
digital learning day  for all students and staff.
Assist with creating a universal school technology readiness plan for students and staff to 
prepare all students for 21st century learning. Six step model for technology plan 
example: technology mission statement, current technology raw data and analysis, goals 
and objectives, action plans and timelines, dissemination and monitoring, evaluating the 
plan.
Create a self-assessment protocol for staff to use regarding best practices on technology 
continuum (Teaching and Learning, Educator Preperation and Development, 
Administraction and Support Services, and Infrastructure for Technology). 
Tier 2
Serve as a resource to evidence-based technolgoy interventions and screening 
procedures.
Teach educators the various technologies that support students learning and 
development. 
Support teachers in creating a classroom with mixed devices for students of various 
developmental levels. This may include encouraging students to bring your own device 
(BYOD) for diverse learners.
Tier 3
Serve as a collaborator when determining important technology interventions by 
interviewing the family, student, and educator.
For students with educaitonal IEP goals: support anytime, anywhere learning with mobile 
education and tap into techonology educational resources: EcoBug (Science), Evernote 
(notetaking and organization), LetterSchool (handwriting), PSAT Ace (on-the-go SAT 
prep).
For Studens with Social Emotional IEP goals: support in-school and at-home technology 
supports that provide immediate resources: (Breathe, Think, Do; Touch and Learn, 







Educate pupils using innovative technology that supports positive student growth and 
outcomes (interactive whiteboards, supporting BYOD practices)
Contribute to school culture by becoming profecient in technological best practices and 
evaluating teaching strategies using technology and self-assessment. 
Ensure all students have access to and know how to use technology supports. This may 
include multiple tech days in the classroom. 
Tier 2
Monitor student progress and provide technology that may accomodate students 
learning.
Conduct a classroom screener on educational and social emotional goals to determine 
technological fit.
Tier 3
Allow for a mixed technology classroom during individual instruction and suport students 
with specific growth needs.
Collaborate and consult with school psychologists on best-practice technolgoy 
intervention for students on IEP's.
Provide one-on-one scaffolding and support for students when they are learning new 
adaptive technologies that support educational needs.
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increase related student outcomes.  School psychologists are in a wonderful position to 
offer insight and to aide in problem-solving that may occur when designing interventions 
and services.  Most problem-solving consultation models identify five stages: relationship 
building, problem identification, problem analysis, intervention implementation, and 
program evaluation (Erchul & Young, 2014; Kratochwill & Frank, 2014; Lee & 
Niileksela, 2014).  These are defined as the following: 
1. Relationship building: The cornerstone to relationship building is establishing 
cooperative, facilitative, respectful relationships.  This can be done by 
establishing a relational framework, attending to multicultural considerations, 
and understanding roles and responsibilities between the consultant and 
consultee.  
2. Problem identification: Defining the problem and goal for change should 
always follow guidelines in which the change is measurable, operationally 
defined, and agreed upon by consultant and consultee.  Identifying the 
problem consists of collecting baseline data through curriculum-based 
measurement (academic problems) or functional behavior assessments 
(behavioral problems).  
3. Problem analysis: Once baseline data is collected, the team can begin 
analyzing and clarifying the problem.  This includes uncovering the time in 
which the problem is present, the antecedent or trigger to the problem 
behavior, an operational definition or defining what the behavior is, and lastly, 
what is being gained from the behavior, or the consequence.  In order to gain 
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more information, consultants should assess relevant environmental factors 
and identify resources that may assist with changing the behavior.  
4. Intervention implementation: The first step to determining appropriate 
interventions involves identifying evidence-based supports for the particular 
behavior that has been defined.  Doing a full evaluation of the intervention 
and considering both positive and negatives is crucial in the problem-solving 
process of selecting and implanting an intervention.  
5. Program evaluation: After everything is said and done, the consultee and 
consultant are responsible to collect data to determine if the intervention is 
effective.  Using collected data to inform further problem solving and 
practices is the hallmark of consultation.  In addition, assessing the 
generalization or transfer of the intervention is important to control for 
maintenance and intervention continuation.  
In addition to using the problem-solving model for consultation services, school 
psychologists should also follow certain parameters to ensure the consultee feels 
empowered during the consultation process.  For example, school psychologists should 
maintain a non-hierarchical relationship by establishing an equal level of power with the 
consultee. This can be done by (a) discussing and defining consultant and consultee roles 
and responsibilities; (b) supporting consultee responsibility for the client by discussing 
problem identification, relevant evidence-based practices, and intervention 
implementation; (c) acknowledging consultee freedom of choice by explaining that the 
process is completely voluntary; and, (d) to have no predetermined agenda except change 
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and helping to facilitate conceptual change (Erchul & Young; 2014; Erchul & Martens, 
2010).  In regard to these considerations, school psychologists should begin the process 
carefully and ensure that the consultee feels supported in the intervention 
conceptualization, development, and implementation.  First, the school psychologist 
should employ their interviewing skills, which include active listening and responding.  
In this case, school psychologists may refer to Eco-behavioral consultation (see Lee & 
Niileksela, 2014) to ensure they are considering the multiple facets involved in student 
behavior.  Interviewing helps the school psychologist gain a better understanding of the 
problem behavior and creating a step-by-step plan for intervention implementation.  
Subsequently, the collaborative relationship can focus on planning assessment of 
intervention integrity, graphing data that has been collected, and using pre-post mini 
experimental design to make decisions about the next steps (Lee & Niileksela, 2014).  
Next, school psychologists should be comfortable with emotionally laden topics and 
should be proactive in facilitating coping skills in others.  Finally, school psychologists 
should apply their understanding of human development, learning, motivation, and social 
interaction to suggest appropriate interventions for implementation (Lee & Niileksela, 
2014).  Using a problem-solving and consultee-centered approach allows the school 
psychologist to monitor and assist with the services in an in-direct way.  The following 
section describes the specific SSTI roles and responsibilities of the school psychologist 
(i.e., consultant) and educator (i.e., consultee) using case examples.   
Universal Supports.  When thinking of a typical classroom setting that consists of 
children who are in both general education and special education, one is most likely to 
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picture a Promethean board at the front of the room, a computer at the teacher’s desk, and 
a few computers or iPads in the back of the room.  Thus, it is evident that Tier 1 supports 
are already being implemented in a “blended learning environment” (Tucker, 2012).  
Technology is accessible to all students and used to assist the educator in her daily 
learning activities.  Another Tier 1 setting where technology-to-student interaction is 
evident is “ubiquitous learning” (U-learning; Yahya, Ahmad, & Jalil, 2010).  U-learning 
allows each student in the classroom to interact with devices, such as computers and 
digitized lessons.  U-Learning has components of a blended learning environment but 
emphasizes completing classwork using digital lessons or activities via “online portals” 
(Yahya, et. al, 2010). These online learning portals allow students to approach learning 
and classroom engagement in multi-modal ways (e.g., digital instruction, alternate forms 
of communication such as voice to text).  These types of technological intervention are 
easily implemented and can provide flexible ways to access curriculum for diverse 
learners (Jones & Jo, 2004).  In this way, technology supports can be utilized to promote 
equity and learning opportunities for all students in a classroom.  
Universal technology supports, as noted above, are often as simple as 
Smartboards, computers, laptops, tablets, and other portable technological devices to 
access the curriculum.  Calculators, for example, are a Tier 1 tech intervention.  At this 
tier, all students should have access to use technology in the classroom to aid in their 
learning and communication.  Utilizing technology is a futuristic driven skill and students 
learning how to use these devices should be parallel to attaining reading and math skills 
(Hulten & Ramey, 2017).  Schools are typically immersed with technological resources 
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and tapping into these can be beneficial to student growth and positive outcomes.  
Technology has been found to increase a student’s toolbox of resources and provide them 
with information that supplements learning in school, assist students with organization 
and planning, and prepares students for global work demands (Clare, 2015; PowerUp 
Your School, n.d; Song, 2014).  School psychologists and educators can certainly 
progress monitor not only the work that students are completing online, but also the 
student’s ability to learn from and respond to technology resources.  
SSTI T1 case example.  “Timothy” is an 8th grade student immersed in the 
general education curriculum.  Timothy has a medical diagnosis of high functioning 
autism (HF-ASD), however this diagnosis is not impacting his educational attainment.  
Many students with HF-ASD struggle with communication, peer interaction, and 
understanding social cues (Didehbani, Allen, Kandalaft, & Krawczyk, 2016).  Timothy 
utilizes class-wide technology resources to maintain friendships and take notes.  
Individualized computerized devices (i.e., tablets) allow him, and his neurotypical 
classmates, to interactively engage with lectures, take notes, and complete homework 
(McLeskey et al., 2017); this mode of classroom engagement also limits some of the 
social anxiety that comes with everyday face-to-face interactions in a classroom for a 
student with HF-ASD (DiStefano et al., 2016).  This intervention provides support for 
Timmy, allow him to remain in Tier 1, and offers the same potential benefit to all  
students in the classroom.  The determined skill set for the students, both neurotypical 
and neurodiverse in this hypothetical scenario is improving engagement in the classroom.   
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School Psychologist Role.  When using an electronic device, all essential school 
staff should be trained on using the device appropriately and systematically through 
district technology learning days (e.g., “digital learning days”).  Digital learning days 
should be implemented by the school psychologist, in which the school psychologist 
partners with essential technology staff to create a universal technology readiness plan.  
This includes creating a technology mission statement, collecting data on the current use 
of technology in the school building, goals and objectives around technology use, action 
plans and timelines for all tiers, monitoring the plan, and then evaluating the plan.  Even 
in Tier 1, before an intervention is introduced, it is important to determine that the setting 
(including the people in the setting) meets the criteria for an intervention.  Therefore, 
before the technology intervention is taught by the educator, the school psychologist 
should complete a universal self-assessment for best practice in technology.  The school 
psychologist offers consultative support to ensure (a) the level of instruction matches the 
students’ needs, (b) environment is conducive to learning, (c) the teacher is implementing 
the instruction to the entire class effectively, and (d) the selected interventions are 
yielding effective results (Diamanduros et al., 2008).  Once the environment is 
determined to be ready for tech-integration, the team can determine how the students are 
explicitly taught to use technology intervention.  
Educator Role.  The primary goal in Tier 1 is to universally teach students using 
innovative technologies that support student growth and outcomes.  This may include but 
is not limited to creating “bring your own device to class day” (BYOD), which creates a 
classroom with mixed technology supports, while ensuring all students have access to 
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technology and adequate knowledge using the technology to support education.  In this 
general education setting, the educator is responsible for progress monitoring and 
tracking outcomes directly related to the intervention.  Monitoring these four components 
is crucial for Tier 1 interventions, as they determine if a student is responding or not 
responding to the general interventions.  If all criteria are met, it can be deemed that the 
technology intervention was successful in teaching the skill set.  If it is not met, the 
student would continue receiving ongoing support and perhaps move to a Tier 2 
intervention track.  
Targeted Supports.  Targeted supports are often determined by academic need 
(e.g., reading if the student is in Tier 2 versus learning disability if they are in Tier 3), and 
resources are considered intervention tools or strategies.  Students with learning 
disabilities are typically the largest population of special education students in a school 
building, with 70% of students on an IEP having a specific learning disability.  These 
students are often in Tier 2 for a period of time, receiving academic support via small 
group, specialist pull-out, or peer-tutoring.  Several types of technologies exist to enhance 
academic learning (National Center for Education Statistics [NCES], 2017) as they enter 
MTSS.  For example, students with difficulties in mathematics may find learning how to 
use a calculator earlier than planned allows for easier access numbers, while those with 
challenges in reading may benefit from audiobooks and voice-to-text options.  Additional 
Tier 2 tech interventions include eReaders and tablets, interactive radio instruction, 
mobile technology units for classrooms and audio instruction, and video instruction for 
take-home assignments (PowerUp Your School, n.d). 
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SSTI T2 case example.  “Rachel” is a 3rd grade student who spends the majority 
of her day in the general education classroom.  Rachel is pulled out once a week for 30-
minutes for reading enrichment services, as she is currently going through the MTSS 
process to determine whether she can be responsive to small-group instruction or if she 
requires special education services.  A learning disability in reading is one of the most 
commonly diagnosed specific learning disabilities, with about one in every five students 
in the schools having a language-based learning disability (Society for Neuroscience, 
2004).  As students get older, they are expected to not only read, but also comprehend 
reading and make greater meaning out of what they have read.  Several students who face 
struggles with reading later have challenges with analyzing the text to form connections.  
Audiobooks are common recommendations in a school setting for those who are 
beginning to show difficulties with reading on their own.  However, students are not 
always taught how to use this intervention to form greater voice-to-text connections.  
Rachel, with her reading difficulty is put into a group with like peers who struggle 
with reading comprehension.  In her Tier 2 pull-out group, some students are wearing 
headphones and listening to audio books, others are reading to themselves from abridged 
versions of the book, while others are following along with the teacher as she reads 
aloud.  Rachel uses an audio book which allows her to rehearse a section of the book that 
the whole class is reading, just as the teacher allows occasionally, but with infinite 
number of pauses and repeats.  This arrangement in a classroom of students with various 
abilities is considered a technology-infused Tier 2 pull-out.  
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School Psychologist Role.  In this example, the school psychologist will 
determine what technology-based resource best fit the student’s needs.  The school 
psychologist is responsible for sharing the various educational supports that can be 
delivered in a more targeted manner with the educator.  Additionally, the school 
psychologist may encourage the educator to allow the student to bring their own device to 
school or work closely with the technology department and related services to supply a 
device that aids in learning the material that matches the student’s needs.  The school 
psychologists can determine if the student meets the baseline criteria for the skill of 
reading comprehension (see Figure 2, Decision Tree, below).  First, school psychologists 
or reading interventionists can perform academic assessment to determine what the 
student knows.  If the intervention is unsuccessful, an important component for both the 
school psychologist and educator to tease apart if the success rate is due to inadequate 
understanding of the intervention or lack of explicit instruction from the interventionist. 
Educator Role.  In addition to monitoring the students’ progress, the teacher may 
also conduct a class-wide reading screener through an online program to track students 
and to see where the classroom normatively falls in regard to reading capabilities.  The 
teacher may also incorporate similar or differentiated technology interventions to those 
who are below grade level or who need extra support in the subject matter.  School staff 
and interventionists should use the technology related intervention until progress-
monitoring criteria is met to show attainment, maintenance, or loss of skill.  If there is a 
clear deficit in reading, educators can group students together who have similar academic 
struggles.  During reading, push-in or pull-out supports could teach the students how to 
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access the book and reading material, how to use the technological supports to gain a 
better understanding, and how to use the technology to further their understanding on the 
topic.  Again, progress monitoring with the current intervention is key to determining 
student growth with the added support.  In cases where criteria are not met for a specified 
skill, the team should meet and discuss further options for the student in Tier 2.  This may 
include increasing instruction or modifying techniques or methods of intervention 
delivery before considering moving the student to Tier 3, where they can receive more 
one-on-one support. 
Intensive.  The last population of students who receive tiered instruction are those 
who have some of the most intensive and unique learning needs.  When considering 
supports, these students may require behaviorally, academically, and developmentally 
focused strategies.  These students should all have IEPs as they cannot access learning in 
the general education classroom alone.  While these students may spend some of their 
day in the general education setting, most of these students are usually learning both 
academic and adaptive skills to ensure they can successfully transition to college, career, 
or independent living.   
SSTI T3 case example.  “Saba” is a 12th grade student who has an IEP in place 
for an ID.  Saba has an IQ of 63 and has goals on her IEP that focus on independent 
living and community integration.  Saba is part of a group of students who generally 
receive some of the most intensive interventions, starting at a very young age (Smith, 
Groen, & Wynn, 2000).  There are several components of intervention and service 
implementation that should be considered for this Saba.  Understanding her and her long-
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term desires and needs are key to creating an intervention that is meaningful and 
individualized.  Saba’s interventions focus on community integration, public 
transportation, employment, and independence (Plotner & Marshall, 2015).  In her 
classroom, she uses a virtual reality device to use various public transportation systems 
(e.g. buses, subways, regional transportation districts), which help allow her generalize 
transportation requirements across different environments to learn common skills that 
assist with getting from one point of direction to another.  
School Psychologist Role.  The learning phase for students with ID should consist 
of repetitive practice, close consultation with the school psychologist, and on-going 
assessment of student needs.  Often, educators and school psychologists find themselves 
limited as to what interventions they can use to reinforce adaptive learning across 
environments.  In these cases, virtual reality, augmented reality, or immersive role-paying 
games (e.g., Second Life) can provide opportunities for learning and growth (Boulos et 
al., 2007; Burgess et al., 2010; Didehbani et al., 2016).  Specifically, with the Tier 3 SSTI 
approach, the educator and school psychologist will work closely on ensuring that the 
student receives one-on-one scaffolding and support to learn the intervention.  The school 
psychologist may advocate for technology specific goals to be incorporated in the 
students’ IEP and transition plan.  The school psychologist can work with parents and 
caregivers to ensure the student is receiving a similar and accessible technology support 
at home to encourage practice and skill generalization.  In this tier, school psychologists 
rely heavily on the consultee-centered consultation in order to have buy-in from the 
special educator and ensure long-term sustainability of the intervention.  This is 
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necessary because the special educator is often the one who determine IEP goals, 
monitors IEP data, and spends the majority of the teaching day with the study; special 
education places a great deal of responsibility and ownership on their educators (Everett, 
2017).  As a reminder, with a consultee-centered approach, the consultant (in this case, 
school psychologist) works hand in hand with the consultee to ensure the services are 
practical, realistic, and goal-oriented (Lambert, 2004).  In the case of Saba, the school 
psychologist would work with several different school support staff to identify the 
services that best met her behavioral, social, and academic needs.  But ultimately, the 
intent is for the school psychologist to empower the educator to expand his/her repertoire 
of skills (in this case, technology interventions) to be able to work more effectively with 
his/her students.  
Educator Role.  Before the skill or behavior is explored, the students should be 
explicitly taught on how to operate and use the technology in a way that is meaningful 
and provides opportunities for independent growth.  This attempts to empower students 
by teaching them how to implement their own intervention.  In regard to this population, 
progress monitoring should be done to track regression and progression of skills.  If 
students are able to successfully complete components of their intervention and can do so 
sequentially, they can take the same intervention a step further by slightly changing the 
demands of the intervention, attempting the same intervention in a different environment, 
or adding on another skill.  In these cases, the educator may allow for a very individual 
and specialized mixed technology classroom environment that fosters growth in all 
students.   
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SSTI Decision-making process 
It is important to note that the SSTI framework draws from a problem-solving 
approach to ensure student success in each phase of the intervention.  It utilizes a 
decision-making strategy when moving between the SSTI tiers that is illustrated below.  
 
Figure 2.  Technology Intervention Decision-Making Tree 
In each phase of intervention, school teams will not only be progress monitoring 
student outcomes, but also making decisions on future intervention plans.  The NASP 
Practice Model (NASP, 2010) emphasizes the use of data-based decision-making in 
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regard to intervention delivery.  This requires the school psychologist, interventionist, 
and child to work closely with one another to determine the best course of action for the 
student to gain optimal skills.  This framework ensures that during each phase of the 
intervention the school team meets to make informed decisions on data collected and next 
steps for data collection.  The problem-solving approach requires that the team 
determines the area of support that the student needs to be successful, while discovering 
and discussing solutions, or ways to intervene with the problem identified.  In order to do 
this, the first step is for the team to determine the skill deficit using a top down approach.  
For students with IDD in transition programs, this may include skills such as preparing a 
meal or bagging groceries.  Once the skill is stated and operationally defined, the team 
can move on to determining if the student meets baseline criteria for the skill.  For 
example, baseline criteria for preparing a meal might be meeting a certain number of 
expectations in order to perform the skill.  This could be the student identifying that they 
know how to read a grocery list, can identify and find items in a store, and can identify 
proper cooking utensils.  If students are not able to meet the specified baseline criteria for 
the skill, this would involve teaching the baseline skills before moving to the intervention 
phase.  Next, the goal of the staff would be teaching the student how to use the 
technology program effectively and without intensive staff support.  The teaching phase 
may require additional supports such as frequent praise, reinforcement of expected and 
appropriate behaviors, and staff scaffolding and prompting.  In this case, not only is the 
student gaining the ability to effectively use technology, but they are also learning an 
important life skill with the weaning support of a trusted staff member.  
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Once the student is comfortable and confident with the baseline skills required for 
the task and has met criteria for using the technology, the student then can advance to 
using the technology for the specific skill intervention.  This step involves constant 
progress monitoring, decision making, and may involve potential phase reversal if the 
student is not meeting criteria for the skill.  As school psychologists it is our duty to 
ensure interventions are delivered with fidelity and to explore accommodations that allow 
the student to access the curriculum.  Although this should be done throughout, the model 
specifically highlights that the team should meet and determine progress during week ten 
of the intervention.  From this, the team can then make informed decisions on phase 
reversals or continuing the selected intervention.  If the intervention continues and the 
student meets criteria for the intervention skill, the team can then explore various 
environments and settings that utilize a similar skill to ensure generalization is supported.   
As students move from tier to tier, it is important to discuss the ways in which 
progress should be monitored before discussing each tier or intervention.  Criteria based 
assessment allows school psychologists to ensure students are meeting expectations in a 
certain domain before progressing or regressing.  School psychologists are an excellent 
resource to collaborate with in regard to determining learning goals and expected 
outcomes for students of various ages and ability levels.  For each tier, standards should 
be set for students when using technology for intervention purposes.  For example, 
criterion-referenced assessment allows unique benchmarks to be created for students with 
IDD and eliminates the need to compare students with IDD to the average student 
population, which typically exacerbates deficits rather than highlighting strengths.  In 
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addition, research has shown that across both academic and life skills students with IDD 
(and in general) tend to do better when systematic instruction is provided (Storey & 
Miner, 2017).  Systematic instruction should be carefully thought out and build on prior 
learning while introducing more complex steps.  For example, students with IDD may 
need scaffolding on how to use the technology and meet a number of criteria before 
beginning the intervention.  This approach allows the student to practice, rehearse, and 
become confident in a certain skill set before moving on the next.  
Since criteria are based on a continuum rather than a set phase of intervention, 
phase reversals may be necessary for those who do not meet criteria during a certain 
intervention.  Before phase reversals take place, this requires the team to collaborate on 
appropriate next steps and reasons the student did not meet the set criteria.  Often, 
interventions lack proper instruction or training, therefore they may be difficult for those 
with IDD to follow.  These interventions require opportunities for modeling the behavior 
before applying it in an intervention setting.  This not only allows for more practice but 
also increases feelings of success and self-efficacy for those who are doing the 
intervention.   
SSTI Environment  
Finally, the SSTI not only includes the school environment as an interacting 
system, but also considers the several systems that students are immersed on a daily basis 
(school, home, community, etc.; see Figure 3).   
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Figure 3.  SSTI in an Ecological Frame 
For students with disabilities, as they move among the tiers, it is important for 
both the school psychologist and educator to understand the key places and people in 
their life to ensure the appropriate intervention has been selected.  Considerations might 
include school resources, family dynamics, medical/health systems, and more.  In order 
for the intervention to be generalizable, the interventionists (e.g., school psychologist, 
special educator) must deliberately consider other environments that the student may 
need to exhibit a similar behavior.  For example, if the student is learning social skills and 




















the student may need to communicate with others, such as medical appointments, 
community settings, and communication with peers, professionals, or other adults.  
Teaching language that is only explicitly used in the school may limit the scope of the 
intervention and make it more difficult for the student to apply similar behaviors.  
Thinking beyond the system of a school and opening the door to other systems in the 
student’s life will ensure the intervention is practical and useful.  Thus, there are several 
interacting factors during SSTI delivery that should be examined.  This is done using an 
ecological approach (Bronfrenbrenner, 1979) to better understand the immediate and 
distal environments impacting the intervention.  When looking at target intervention 
behaviors one should consider the environment in which the behavior will be enacted as 
well as other environments that may contribute to the behavior function.  Consequently, 
this SSTI framework considers both the immediate environment of a school and attempts 
to understand the multiple environments in the student’s life to ensure student growth.  
Community Agencies.  Educating and supporting students with navigating and 
gaining independence in community settings should be the hallmark of school 
intervention.  This is especially important for students with IDD nearing post-school 
transition (16-21 years).  School psychologists can support educators by conducting a 
thorough interview and assessment of the student to better understand their hopes and 
dreams for the future and the long-term supports that can positively influence outcomes.  
For example, the SSTI framework takes into consideration that several students with IDD 
have IEP goals centered around independent living and employment.  Ensuring students 
are connected and exposed to these agencies is crucial; however, students with IDD 
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spend a majority of their day in the schools.  SSTI encourages educators and school 
psychologists to employ relevant intervention practices and community environments 
that contribute to positive post-school outcomes.  Gaining practice with various settings 
and learning how to navigate the supports necessary to access the community should be a 
central theme in their education.  
School.  Students with IDD should have experiences in school that utilize 
experiential learning, exposure, and assignments that prepare them for post-secondary 
life.  The school environment is significant to all students, especially those with IDD, 
who are learning a majority of their post-secondary skills in school.  However, schools 
cannot support students long term so the SSTI framework considers school to be a 
baseline environment where skills are taught initially.  The SSTI model places an 
emphasis on teaching skills in school that can be generalized to environments outside of 
school.  School should be viewed as a safe place for students with IDD, and school 
psychologists should work closely with educators to ensure every student’s learning 
experiences are fruitful to long term expectations and behaviors.  
Family.  In order to maintain an ecological lens, student goals and learning 
experiences should reflect family values.  Caregivers and families to students who have 
disabilities should have an active voice as to what experiences they are gaining in 
schools.  To some families, the importance of learning how to communicate and read 
may be equally as important as a student learning how to toilet on their own.  School 
psychologists should again work closely with educators to determine the families’ hopes 
and dreams and future plans.  The SSTI framework views the family as an essential 
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ecological component that contributes to outcomes.  Conducting interviews with the 
family and having a better image of their family system can aide in intervention delivery 
and the generalization from environment to environment.  It is equally important that the 
family is also given the technology tools to use the intervention in the home setting for 
ongoing practice.  
Peers.  It is common that school age and adolescent children place an emphasis 
on their peer relationships, which is certainly a component of their identity.  Interventions 
for students with ID should continue to focus on peer interaction and making 
connections.  Students with ID may share common goals, hopes, and wants for their 
future and sharing these with one another while practicing relevant behaviors may help 
maintain the importance of the intervention.  SSTI encourages technology interventions 
to be used in a mixed or “BYOD” atmosphere that allows for peer interaction and 
resource sharing.  Increasing peer interaction and teaching the necessary social skills to 
maintain friendships and healthy relationships should be a component of the intervention 
reinforced by the school psychologist or other mental health staff. 
For continuing development of skills, students require adaptive instruction, 
immediate feedback, relevant practices, and motivational strategies (Ysseldyke & 
Christenson, 2002).  Ysseldyke and Christenson (2002) define these development 
processes in educational settings, which are highlighted below.  
Adaptive Instruction.  Adaptive instruction implies accommodating the 
curriculum to meet students’ unique and specific instructional needs.  When considering 
adaptive instruction, it may be more familiar to picture Tier 2 or Tier 3 receiving in-class 
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accommodations or specific individualized intervention.  However, adaptive instruction 
can also appear in a general education classroom where students may appear to function 
similarly.  Adaptive instruction is the hallmark to intervention and allows students to 
access the curriculum in way that fits their unique needs, pace, and preference.  There are 
several ways that this can be achieved.  The SSTI framework encourages educators to use 
varied methods and materials (e.g. mixed technology classroom), give students extra 
instructions or review, and use technology to teach.  Specifically, allowing students to use 
technology extends their learning beyond the classroom and expands their resource 
toolbox. 
Immediate Feedback.  Put simply, immediate feedback means that students are 
promptly and specifically being told how they are performing.  Approaches to providing 
immediate feedback include ensuring the feedback is corrective and ensuring the student 
knows what he or she did and what was expected, including showing the student what or 
how to do the expected behavior.  Immediate feedback is important because it informs 
the students on how they are performing, which can serve as a motivational strategy 
(Burgers, Eden, can Endelenburg, & Buningh, 2015).  The SSTI framework informs 
educators to closely monitor student progress through data collection strategies and to 
conduct classroom screeners that can warrant feedback on student functioning. 
Relevant Practice.  In school, classroom practices and tasks should always match 
the achievement of instructional goals.  Making sure practice activities or lesson 
objectives are related to being successful in the task should guide educator instruction.  
Educators can weave in different types of practice techniques to achieve generalizability 
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in the lesson.  Examples of doing so could include using computer-assisted instructional 
materials and variations in practice materials, daily or weekly checks of student’s 
performance and allowing students to vary the kinds of practice they’re receiving (e.g. 
move from computer assisted to manipulatives) and varying the length of practice 
sessions to ensure students aren’t bored with the material.  Relevant practice is crucial for 
populations such as those with IDD.  Students with IDD should be learning skills that 
they can use post-intervention and post-school to ensure generalization.  The SSTI 
framework emphasizes the relevance of technology supports being 21st century practice 
and application, while also using technology to educate students on academics, life-skills, 
and social skills.  
Motivational Strategies.  It is common knowledge that students learn best when 
they are motivated.  Schoolwork and academics may not be something that students 
inherently value, however, educators can elicit interest and enthusiasm in learning and 
self-efficacy in the learning process.  Educators should constantly be reminding students 
of why certain schoolwork is required of them and how schoolwork is related to past and 
future learning, experiences, and events.  Motivational strategies are needed to make 
lessons meaningful and purposeful (Burgers, Eden, van Englenburg, & Buningh, 2015).  
Moreover, educators can have students work for rewards or “mystery motivators” and 
even setting goals specific to the student or the whole classroom can serve as 
encouragement.  SSTI supports the notion that students can become responsible for 
monitoring their own performance and recognizing their own improvements and 
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progress.  SSTI encourages students to use the technology, apply the intervention, and 
recognize their own progress.   
In summary, with the SSTI framework, school personnel can incorporate 
technology intervention in a systematic way to ensure appropriate services are provided 
to students with IDD.  The SSTI framework creates a foundational layout for schools to 
implement technology supports in everyday learning, while also providing more intensive 
technology supports to students with IDD.  The SSTI framework considers ecological 
principles and the importance of four interacting systems on students learning processes 
and progressions.  In addition, the SSTI framework references a decision-making tree for 
the consideration of students shifting from various tiered supports (Tier 1, Tier 2, and 
Tier 3).  Overall, the SSTI framework, ecological context, and decision-making tree 
provide wraparound support for schools considering implementing tiered technology 
supports in a meaningful, effective manner.   
MTSS, Technology, and Supporting Student Growth: A Call for Action 
Often, school psychologists work with special educators to assist students with 
mild-moderate IDD practice and acquire of life skills (Cook et al., 2015).  These 
activities play a crucial role providing students with the necessary skills to function 
independently once they leave the supported school environment.  To maximize 
intervention outcomes, school psychologists should work closely with interventionists, 
special education teachers, or personal aides to ensure technology services are also being 
utilized and monitored properly.  Indeed, school psychologists can advocate for and 
implement innovative, technology-based activities for students with IDD to help them 
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develop and generalize daily living skills and communication skills.  However, school 
psychologists are typically restricted by the walls of their school when considering 
intervention delivery.  Technology breaks down these walls and allows students to 
receive repeated exposure and practice when learning a new skill.  Educators and other 
school staff can use both the decision-making tree and framework to determine 
appropriate next steps for service delivery, generalization, and new skill development.  
To date, there is not a framework that supports both students with IDD and the growing 
field of technology.  This framework pushes the field forward and offers a problem-
solving lens to ongoing issues in education and special education services.  School 
psychologists have a historical presence of serving as interventionists; however, time, 
available resources, and conflicting responsibilities have limited this role.  Technological 
interventions save time, are affordable, and allow students with IDD to be served in a 
scaffolded, systematic, and safe manner.  Working within the framework of MTSS and 
SSTI, school psychologists can apply the technology intervention framework when 
determining technology needs and services that provide various levels of instruction and 
support across domains applicable to a school setting.  
Based on the notions that school psychologists have an active role in intervention, 
educational placement, and consultation and collaboration within the school building, it is 
appropriate that they would be responsible for supporting technology interventions in the 
school building.  Technology interventions have the opportunity the take students beyond 
the walls of a school and experience interventions that are generalizable to their 
immediate environments.  The SSTI framework highlights the four prominent areas in 
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supporting students, specifically students with IDD.  In addition, tiered technology 
interventions have been listed to ensure school support staff have a plethora of resources 
that target several different skill areas.  Based on the historical perspectives of students 
with IDD, we know that this is a vulnerable population that tend to have poorer life 
outcomes when comparing them to same-age peers.  Additionally, this manuscript 
provides a guideline for implementing technology interventions for students with IDD.   
While these three models interact and overlap with one another, each provides a 
framework for school psychologists to use with other school support staff for teaching 




MANUSCRIPT 2: A SINGLE CASE STUDY INVESTIGATING TIERED 
TECHNOLOGY SUPPORTS FOR STUDENTS WITH INTELLECTUAL AND 
DEVELOPMENTAL DISABILITIES 
 
School psychologists uphold a professional responsibility to provide adequate 
services and interventions to the most vulnerable students.  This includes students with 
significant needs and disabilities.  School psychologists can broaden learning and 
functioning for these students by incorporating innovative technologies in Individualized 
Education Program (IEP) goals, transition plans, and interventions.  Currently, best 
practices for using technology in the academic setting are not well documented 
(Silberglitt & Hyson, 2014), and research studies documenting the use of technology for 
the development of social and adaptive skills is limited.  Research indicates that students 
with mild-moderate intellectual and developmental disabilities (IDD) benefit from 
adaptive-skills programs and curricula, but that it is difficult to generalize lessons into 
real world settings (Billinghurst, 2002).  One tool that can be used to improve students’ 
experiences in the classroom and post-school is virtual reality (VR).  Learning 
experiences through VR has the potential to improve the generalizability of social-skills 
training and adaptive skills training (Fowler, 2015); it is thus surprising that it has not 
been further explored with this population of students.  
Defining IDD 
Identifying people with IDD has historically been by medical professionals 
through diagnoses of various conditions including autism spectrum disorder (ASD),
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cerebral palsy, Down syndrome (DS), fetal alcohol syndrome (FAS), idiopathic 
intellectual disability (ID), fragile X syndrome (FXS), and spina bifida.  To determine 
eligibility for developmental or intellectual disabilities one must present with 
significantly sub average general intellectual functioning, existing concurrently with 
deficits in adaptive behavior and manifested during the developmental period 
(Individuals with Disabilities Education Act [IDEA], 2004).  IDD impacts several areas 
of a person’s life, including learning (Liscomb, Haimson, Liu, Burghardt, Johnson, & 
Thurlow, 2017), independent living and self-care (Grigal, Hart, & Migliore, 2011), 
employment (Ross, Marcell, Williams, & Carlson, 2013), access to post-secondary 
education (Lipscomb, Haimson, Liv, Burghardt, Johnson, & Thurlow, 2017), and general 
communication (DiStefano, Shih, Kaiser, Landa, & Kasarai, 2016).  This study will focus 
primarily on adaptive functioning and activities of daily living (ADL). 
Adaptive Behaviors.  Adaptive functioning is typically used when discussing 
level of intellectual disability or impairment; it is defined as the ability of a person to 
effectively interact with society on all levels and care for one’s self (Wehmeyer, Buntinx, 
Lachapelle, Luckasson, Schalock, Verdugo, & Gomez, 2008).  Individuals with IDD 
show a profile of strengths in several areas of adaptive functioning.  In home living skills, 
individuals do well with tasks such as completing laundry, taking out the trash, and 
paying bills on time (Ditterline, Banner, Oaklan, & Becton, 2008).  In regard to 
community use, individuals with IDD are fairly successful with following directions to 
nearby areas, buying items from a store, and making appointments (Kraper, Kenworthy, 
Popal, Martin, & Wallace, 2017).  Other relative strengths involve functional academics 
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(basic reading, writing, and math to complete everyday activities) and health and safety 
(following rules and taking medication safely; Kraper et al., 2017).   
While there are several strengths, there are corresponding weakness that often 
repress the ability of a student to tap into these strengths.  Some weaknesses in the profile 
include challenges with organizing an activity, trying a new activity, seeking friendships, 
and using judgement and social awareness with friend groups (Ditterline et al., 2008; 
Kraper et al., 2017; Prohn, Kelley, & Westling, 2018).  Considering how important 
everyday living skills are, without the necessary organizational skills or the unwillingness 
to try new things, it may be difficult to engage in these activities.   
Activities of Daily Living.  ADL is defined as routine activities that people do 
every day without assistance. There are six basic ADLs: eating, bathing, getting dressed, 
toileting, transferring, and continence (Katz, 1959; Minac & Feng, 2016).  Mastery of 
ADL activities vary across the disability community and are person specific.  Activity 
limitations are an important and useful dimension of disability (Feng, 2016), however 
there are few validated measures that assess these limitations for adolescents and adults 
with disabilities (e.g. The Assessment of Motor and Process Skills (AMPS), Waisman 
Activities of Daily Living (W-ADL) (Kottorp, Bernspan, & Fisher, 2003; Maenner, 
Smith, Hong, Makuch, Greenberg, & Mailick, 2013).  While these assessments can aide 
in treatment planning, there is value in ensuing a client-centered and top-down approach, 
in regard to determining activities of importance (Maenner et al., 2013).  Additionally, it 
is also imperative to consider ADL tasks that are limiting the persons adaptation and 
access to everyday life activities, in addition to introducing tasks that are culturally and 
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contextually appropriate while enhancing the quality of performance (Kottorp et al., 
2003).  Moreover, ADL skill mastery may vary tremendously across individuals with 
IDD, spanning from total dependence to total independence, in addition to skill 
attainment being discrepant from same age typically developing peers.  Notably, these 
discrepancies in ADLs and adaptive functioning may impact post-school outcomes, 
quality of life (QoL), and feelings of self-efficacy (Nota, Ferrari, Soresi, & Wehmeyer, 
2007; Schalock, Brown, Brown, Cummings, Felce, Matikka, & Parmenter, 2002).  
Considering the wide impact of adaptive functioning, it is considered a critical skill for 
positive life outcomes (Nota et al., 2007).   
Adaptive Skills Intervention 
 While there are ways to measure adaptive functioning in students (e.g. Adaptive 
Behavior Assessment System, Harrison & Oakland, 2000; Vineland Adaptive Behavior 
Scale, Sparrow & Cicchetti, 1989), there is a current lack of evidence-based, supportive 
strategies to use with students with IDD, specifically those approaching adulthood and 
obtaining transition related services (Talapatra, Roach, Varjas, Houchins, & Crummins, 
2019;Westwood, 2018).  Adaptive skills intervention typically come from opportunities 
of experiential learning (Lin-Siegler, Dweck, & Cohen, 2016; Usoro, Connolly, Ramen, 
French, & Caulfield, 2016) and social stories or social skills intervention (Cook, Hayden, 
Wilczenski, & Pynton, 2015; Kleinert, Toweles-Reeves, Quenemoen, Thurlow, Fluegge, 
Weseman, & Kerbal, 2015; Soderstorm & Bjork, 2015 Stanton-Chapman & Brown, 
2015).  Consequently, this leaves little room for adaptive learning strategies to be easily 
accessible, practiced, and mastered in the school environment.  For example, experiential 
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learning opportunities typically draw from resources in the community and involve 
teaching community integration skills (Lin-Siegler et al., 2016).  These opportunities may 
not be feasible or accessible on a daily or weekly basis in a typical or self-contained 
classroom setting. 
Traditional Social Skills Interventions 
It is well acknowledged that the more practice a student has with a desired skill, 
the more likely they are to learn the skill and in turn generalize skills appropriately to a 
social situation (Soderstorm & Bjork, 2015).  Social Skills Training (SST), an approach 
that emphasizes relating to others and developing social skills, is one of the more popular 
approaches to fostering improved social and adaptive skills (Gresham, Sugai, & Horner, 
2001).  Unfortunately, literature suggests that SST has not produced significant, valid, or 
generalizable changes in social skills for students with IDD over the long term (Cook et 
al., 2015; Gresham, et. al, 2001; Kleinert et al., 2015; Stanton-Chapman & Brown, 2015). 
Additionally, targeted opportunities for students with IDD to practice social skills 
are often facilitated through role-plays with adults in a self-contained IDD classroom.  
However, engagement with typically developing peers is critical to generalizing social 
skills.  Providing the opportunity for students with IDD to interact with same age, typical 
peers can be incredibly important, and this impact has been highlighted throughout 
literature (Cook et al., 2015; Kleinert et al., 2015; Stanton-Chapman & Brown, 2015).  In 
a study conducted in 2011, limitations to this approach were clearly outlined discussing 
the importance of supporting participants during the interaction.  While students with 
IDD had meaningful experiences interacting with those who are not functionally 
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impaired, on-going support from educators was required in order for the intervention to 
be successful (Hughes, Golas, Cosgriff, Brigham, Edwards, & Cashen, 2011).  In a 
review of peer-interaction literature, similar results were found indicating that of the 85 
reviewed studies, several were categorized as requiring support from an educator or 
school staff member (Carter, Sisco, Chung, & Stanton-Chapman, 2010).  These 
limitations of peer interaction as a sole intervention for social skills to those who have 
IDD are clear and speak loudly to the fact that contemporary and innovative interventions 
should be evaluated with this population.  
Current Activities of Daily Living Curriculum  
In regard to ADL, or functional life skills, curriculum, a majority of these 
curricula focus on skills or tasks that contribute to successful, independent functioning of 
an individual in adulthood.  These curricula teach interventions related to self-care, 
domestic skills, recreation, leisure, and competence in community living skills.  Alwell 
and Cobb (2009) investigated approximately 560 studies that had intervention-based 
studies for preparing students for secondary transition; however, upon closer review, only 
fifty of the studies had sufficient outcome data.  When investigating these fifty studies, 
the following life skills interventions were the most commonly used: money and 
purchasing skills, community-based instruction, self-protection, leisure skills, and 
domestic or housekeeping skills.  With carefully planned instruction, all students were 
able to acquire some degree of functional life skills.  While this statement appears 
promising, there is still a lack of understanding in regard to best practice evidence for 
intervention outcomes for students with IDD, and unfortunately, there is fewer research 
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published every year on life skills intervention for this population (Alwell & Cobb, 2009; 
Grigal et al., 2011; Ross et al., 2013).   
This illuminates a clear need for further research in appropriate intervention 
instruments for students with IDD.  In order to identify best practices in supporting 
individuals with IDD, school psychologists must urge school professionals to think 
outside of the box.  In light of the lack of empirical support for traditional adaptive 
curricula, school psychologists should turn to VR and its potential to provide students 
with IDD access to a program that fits their interests while providing safe opportunities 
for practice and immediate feedback.  VR offers unique benefits that can shape the way 
school professionals view technology and how innovative practices can be used for 
students with IDD.   
A Curricular Change: VR in Practice 
VR can provide students with IDD a safe space, practice with a trusted adult, and 
the ability to feel empowered in their learning.  VR can provide a sense of self-efficacy 
with repeated practices in various environments (Ding, Brinkman, Neerincx, 2016).  This 
is extremely important for students with IDD and their perception of themselves in their 
learning environment (Hastings & Brown, 2002).  Understanding how VR can positively 
impact student outcomes requires one to understand VR functionality.  VR is best 




Table 1. The Utility of VR for Students with IDD  
VR Feature Application for Students with IDD 
Three-dimensional representation of the 
environment. 
Provides a more realistic and complete perspective of the 
environment making the intervention less abstract and more 
meaningful to the student. 
Dynamic imaging.  Provides a video or movie experience emulating a real-world 
environment making it more entertaining and engaging to the 
student.   
Users are given control over the virtual 
world and are an active navigator. 
Students can manipulate the environment in the way they 
desire.  This provides opportunities for immediate feedback 
from the observer (e.g., educator, interventionist) and allows 
the student to trial and error responses. 
Inside out frame-of-reference. Provides the user to see the world through their frame of 
reference and images change depending on the user’s 
position.  With the headset and controllers, students can 
explore realistic images and move about the environment at 
their own pace.   
Advanced sensory experience. The student is consistently receiving auditory and visual 
feedback.  This is motivating for students and they are 
accomplishing goals in real time.   
 
While VR studies utilizing all of the defined features are limited, the results are 
promising.  One example of VR to job applications has been shown by Smith, Ginger, 
Wright, Wright, Humm, and Fleming (2014); in their study, students learned how to 
interview, how to communicate with others, and how to perform skills.  Another example 
of VR looked at physical exercise in rehabilitation and general population participants.  
Results of these studies indicate that virtual reality can be restorative, rehabilitative, and 
serve as a relaxing avenue for exercise and tension release (Adamovich, Merians, Boian, 
Lewis, Termaine, Burdea, & Poizner, 2005; Plante, Cage, Clements, Stover, 2006).  
Another study examined virtual reality exposure therapy for Vietnam veterans with 
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posttraumatic stress disorder (PTSD).  In this study, significant decreases of patient 
symptoms were seen in all 3 symptom clusters of the disorder a) Reexperiencing the 
traumatic event through dreams, flashbacks, etc.; b) Avoiding and numbing of the event; 
c) Hyperarousal (Rothbaum, Hodges, Ready, Graap, & Alarcon, 2001).  Considering the 
importance of job security, physical health, and mental health on life outcomes, one can 
see the utility of VR.  The opportunities for impact are countless for students with IDD.  
Table 2 provides a brief summarization of VR studies conducted with individuals with 
IDD. 
Table 2. VR Interventions with Individuals with Intellectual and Developmental 
Disabilities  
 
Selected VR Study Authors Intervention Outcome 
 
Virtual Reality 
Provides Leisure Time 
Opportunities for 









Each participant (5) experienced three 
game-like virtual scenarios in 
VividGroup’s Gesture Xtreme video 
capture, VR system 
 
Participants demonstrated an 
exceptional degree of enthusiasm 
during each VR experience; some 
reacted to the various stimuli via 
appropriate and goal-oriented 
response 
 
Evaluation of a 
Computer-Assisted, 2-
D Virtual Reality 
System for Training 
People with 
Intellectual 




Chan, Sze, & 
Wong, 2005 
 
A VR program or a conventional 
program training individual in 
supermarket-shopping skills 
 
Participants in both groups showed 
significant improvements, VR 
program appears effective in 
training people with IDD in an 
important community living skill 
 
Improving physical 
fitness of individuals 
with intellectual and 
developmental 






A 5-6-week VR-based fitness program 
consisting of two 30-minute sessions 
per week 
 
Significant (p <.05) improvements 
in physical fitness were 
demonstrated in research group in 






Using Virtual Reality 
to Provide Health 






Hill, & Taylor, 
2011 
 
Virtual reality experience providing 
health-care related information in a 
prototype multimodal experience 
based on a hospital scenario in Second 
Life 3D 
 
The sample (20 participants) 
accessed and enjoyed a virtual-
world environment that drew on 
health care-related seniors and 
remembered aspects of it a week 
later  
 
Virtual Mat: A 
Serious Game to 
Teach Logical-
Mathematical 









A VR system designed to support the 
teaching of logical-mathematical 
concerns. Vr techniques were used in 
order to investigate its feasibility as a 
support tool 
 
The game contributes to the student 
learning process by allowing the 
development of mathematical 
reasoning in an enjoyable and active 
way 
 
VR and IDD.  The author suggest the following guidelines when implementing 
VR in schools for students with IDD: (a) Use incidental teaching; (b) Use a variety of 
environment settings; and, (c) Use a scaffolded system of prompts.  Incidental teaching 
helps the students feel at ease and fosters an environment that is motivating and 
maximizes learning opportunities (Ding et al., 2016).  In addition, VR is naturally 
reinforcing to the student (Ding et al., 2016; Hastings & Brown, 2002) and provides 
immediate feedback.  The ability to trial and error in real time, repeat exercises, earn 
rewards, and independently move about an environment continuously encourages the 
student to continue the intervention.  Second, providing a variety of environmental 
settings through VR can ensure generalization of adaptive and social skills.  Students can 
also have the opportunity to explore new environments and practice social skills without 
feeling the pressure of being immersed directly into that environment.   
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Third, using a scaffolded system of prompts can ensure the student is learning at 
their own pace while capitalizing on the student’s zone of proximal development, or 
focusing on what the learner can do with some guidance (Chaiklin, 2003; Vygotsky, 
1987).   
Determining what type of instruction is optimal for student learning is the initial 
step in determining appropriate scaffolds for maximized learning.  As a result of VR, 
students should be able to successfully move through various environments receiving the 
correct amount of prompting on appropriate social and adaptive skills.  Specifically, for 
post-school outcomes, VR technologies would be particularly useful for career and 
independent living goals for students with IDD.  As an example, VR can provide students 
with opportunities to practice interview questions, give appropriate responses, and 
increase interview-based self-motivation (Smith, Ginger, Wright, Wright, Taylor, Humm 
& Fleming, 2014).  Considering these guidelines will ensure the greatest generalization of 
skills while also improving self-efficacy.  
Quality of Life 
It is generally accepted that there is an interaction between adaptive and ADL 
skills and quality of life (Biggs & Carter, 2016; Grigal & Hart, 2010; Shogren & Shaw, 
2016).  In fact, the goal of education and intervention services should be to improve the 
quality of life for students with IDD.  QoL is defined as the general well-being of 
individuals, outlining negative and positive features of life.  Examples of this include 
looking at a person’s individual characteristic (health; physical and mental, age, gender, 
and beliefs), a person’s immediate circumstances (relationships, work, education, social 
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life, community, and resources), and also looking at the wider environment (culture, 
economy, laws, public service, stability and security; Wallander & Koot, 2016).  All of 
these aspects of life interact with one another to form a greater understanding of ones 
QoL.   
For individuals with IDD, specifically, QoL is reported as consistently poor and 
troubling when compared to normative samples (Biggs & Carter, 2016; Shogren & Shaw, 
2016; van Heijst & Geurts, 2015).  Measuring QoL for students with IDD has historically 
done by examining life skill intervention and post-school outcomes in regard to 
independent living, community integration, and self-care (Grigal et al., 2011; Alwell & 
Cobb, 2009).  While QoL may have several demographic or static variables (e.g. gender, 
age, intelligence, socio-economic status), it can also be observed from looking at 
environmental or fluid factors.  For example, QoL for students with IDD can be viewed 
through a self-determination model impacted by living or work settings, community 
support and integration, peer support, and independence.  Additionally, access to 
resources such as healthcare and social security income certainly impact QoL for 
individuals with IDD 
An essential component to quality of life includes community integration and 
ability to access the community (Grigal & Hart, 2010).  Accessing the community and 
being able to use the community effectively is important for human being to feel 
connected to their environment (Grigal & Hart, 2010; Neubert & Moon, 2006).  Students 
with IDD may require individualized, intensive intervention in order to feel comfortable, 
safe, and empowered in a community-based setting.  Interestingly, while barriers for 
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improving access to the community for students with IDD have improved, their post-
school outcomes related to long-term community engagement have not (Plotner & 
Marshall, 2015).  As of 2013, it was estimated that about 57.1% of individuals with IDD 
are engaged in non-work or non-community related activities, but only 28.7% 
participated in models of community work (Simonsen & Neubert, 2013).  Youth with 
IDD are some of the most socioeconomically disadvantaged groups and likely attend 
lower-performing schools, face difficulties with health, communication, and functioning 
independently (Lipscomb et al., 2017b), and face multiple functional challenges related to 
in-school and out of school activities (Lipscomb et al., 2017a).  With these statistics in 
mind, it can be assumed that the vast majority of students with IDD are not generalizing 
community integration or involvement in their adult lives.  
The American Occupational Therapy Association (AOTA) (2009) identifies that 
one of the most common types of community integration is accessing goods and 
materials from a community-based setting in order to sustain life (Verdonschot, deWitte, 
Reichrath, Buntinx, & Curfs, 2009).  This could be settings such as stores, marketplaces, 
banks, and more.  Over the years, few studies have focused on the ability of those with 
IDD to access grocery stores.  This includes their capacity to navigate a store, buy goods 
(Mechling et al., 2002; Mechling, 2003; Ramdoss et al., 2012), recognize items from a 
list and find them in the store (Gil, 2018; Gil, Bennett, & Barbetta, 2019; Mechling et al., 
2002; Mechling, 2003), and use a budget for purchasing goods (Hordacre, 2017; Kang & 
Chang, 2019; ).  Several of these studies were done using video instruction, multi-media 
computer program (video captions and still photographs), and multiple baseline study on 
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computer-based instruction (CBI) to teach generalizable skills.  Researchers have also 
used audio recordings to assist nonreaders and students with intellectual disabilities 
replace a generic word list and story boards and instructional strategy to teaching students 
how to shop for items (Mechling, 2007).  Results indicate that computer-based video 
programs were successful in teaching students how to read aisle signs, locate items, and 
generalize the behaviors in a novel grocery store (Mechling, Gast, & Langone, 2002; 
Mechling, 2003; Ramdoss et al., 2012).  Maintenance data indicated that the students 
who achieved criterion retained and generalized their skills (Hansen & Morgan, 2008; 
Morse & Schuster, 2000).   
Role of School Psychologists in Tech-Based Interventions 
School psychologists are trained to implement and monitor interventions, assess 
adaptive skills, and work with students with IDD.  They, along with special educators, 
could be leaders in the school setting initiating the use of innovative technological 
practices in the area of adaptive interventions.   
Using the SSTI framework and decision-making tree (Figure 1 and Figure 2) 
introduced in Manuscript 1, A Framework for Incorporating Technology in a Tiered 
System of Supports for Students with Intellectual and Developmental Disabilities 
(Simoni, 2018), school psychologists could consult with special educators to set goals, 
develop interventions, and determining appropriate progress monitoring benchmarks.  
Short- and long-term goals could be created for each student with IDD that include 
unique experiences to attain social and adaptive skills, like VR.  School psychologists 
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could ensure behaviors that conflict with learning a skill were minimized, while working 
closely with special educators to introduce VR resources to the student and family.   
Utilizing the ecological frame of the SSTI (Manuscript 1, Figure 3), school 
psychologists could target interventions for increasing success with community, school, 
peers, and family.  Additionally, by employing the decision-making tree, school 
psychologists could determine the level of intervention needed for students using 
technology, if the intervention should be continued, generalized or habitulized, 
discontinued, or delivered more intensively.  These three interacting models give 
professionals the opportunity to create tiered technology interventions, make 
interventions generalizable and meaningful across contextual environments, and provide 
crucial decision points that teams can consider when delivering services.   
The traditional role of a school psychologist involves being both an 
interventionist and assessor for students within education the education system and 
MTSS (Tier 1, Tier 2, and Tier 3).  While these roles remain broad, school psychologists 
have continuously advocated for a more prominent role in intervention (Fagan, 1996; 
Fagan & Wise, 2000; Sheridan & Gutkin, 2000).  Within the National Association of 
School Psychology (NASP) Practice Model (2010), several domains endorse school 
psychologists supporting and instructing in areas of mental health, social skills, and life 
skills.  While the exact responsibilities of a school psychologist may look different in 
each tier, they are generally responsible for providing tiered supports in conjunction with 
creating and adding to a positive, outcomes-based school culture. 
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School Psychologists and VR.  Based on a review of literature in 2016 that 
examined people with IDD and support services, positive outcomes were most strongly 
linked with active engagement from personnel, a motivating culture, and a 
knowledgeable personnel staff with positive values and adequate resources (Deveau & 
McGill, 2016).  Active engagement is specifically required for working with students 
with IDD.  Specifically, active support and staff with positive values and adequate 
resources directly impact student self-determination and autonomous functioning 
(Shogren & Shaw, 2016; van Heijst & Geurts, 2015).  Staff that not only empowers 
student growth but also provides opportunities for the student to make choices, contribute 
to better student outcomes (Wehmeyer & Garner, 2003).  School psychologists can 
improve staff engagement by offering professional development in the areas of IDD, 
technology, intervention implementation, and many other topics.  In consultation with the 
special educator, the school psychologist can work to increase knowledge, which in turn 
contribute to better service and improved outcomes for students with IDD (Deveau & 
McGill, 2016).   
Creating a culture that considers the social validity of supports and educator 
involvement, and places high importance on listening to students with disabilities and 
including them in decisions about their services (Broer, Doyle, & Giangreco, 2005) are 
some of the several ways that schools can provide welcoming, meaningful, environments 
to students.  School psychologists can play a role in bolstering a welcoming, enabling 
culture that encourages self-efficacy in students by incorporating school-wide positive 
behavioral supports, classroom cultures that support growth by clearly laying out 
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routines, appropriate classroom behaviors, and inappropriate behaviors.  School 
psychologists can also partner with educators to make environments reinforcing, along 
with setting goals that are relevant to the student while contributing to a positive learning 
environment.  
While there are some best practices and research articles that school psychologists 
can reference when incorporating VR into ADL interventions, studies have yet to 
examine students with mild-moderate intellectual disabilities using VR environments to 
learn about the adaptive skills needed to be successful across a variety of real-life settings 
(e.g., grocery store environments).  In addition, there are no studies that have used VR as 
a form of overall instruction or intervention.  This study hopes to contribute to the 
literature of technology-based interventions assisting individuals with IDD thrive in and 
beyond schools.   
Communication and learning life skills are extremely important and valuable for 
those with intensive needs, especially those who are soon exiting the educational 
environment or entering a transition program.  IDEA (2004) has the capability to assist 
schools with supporting students with IDD up until graduation or age 21 with appropriate 
technology.  However, once these students leave the education environment, disability 
supports shift a focus from preparing them for independence to expecting them to 
function the real world.  To date, not a single study has focused their attention on an in-
school intervention that utilizes advanced technology to teach and generalize ADL skills 




Purpose of the Study 
The author believes there is inherent value in decreasing the societal barriers for a 
vulnerable population, ensuring the continued momentum of a field, and supporting 
contemporary research.  Thus, the current study hopes to (a) fill gaps in the research for 
students with IDD regarding technology-based interventions improving quality of life, (b) 
answer questions regarding the feasibility and viability of VR as a learning tool for those 
with IDD, and (c) expand the role school psychologists can serve as effective 
interventionists for students with IDD.  The following research questions that will fulfil 
these aims are:  
1. To what extent is a virtual reality training package effective in teaching 
students with IDD the components of grocery shopping in a real-life setting? 
a. To what extent can students with IDD learn a virtual reality program 
and identify grocery items based on a provided list in a virtual 
environment?  
2. To what extent are the skills learned in a virtual grocery environment 
generalizable to a real-world setting to increase community access? 
a. To what extent can students with IDD identify grocery items based on 
a provided list in a real environment following a virtual reality training 
package?  
It is hypothesized that specific skills learned will be the abilities of how to use a list and 
how to locate items on a list while being exposed to a budget.  Additionally, it is 
hypothesized that participants will be able to learn how to use a virtual reality program 
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and device to learn these skills and later generalize what they have learned to an actual 
grocery store environment.  Based on the intervention delivery, participants should be 
successful in locating at least 80% of items on the first trial of their generalization session 
using the 7-item list (Mechling, Gast & Langone, 20 
Methods 
Participant  
 The student participant (hereafter known as “participant”) in the current study 
was recruited from a center-based program (CBP) in an urban city in the Rocky Mountain 
region that specializes in working with smaller cohorts of students who have intellectual 
disabilities and behavioral concerns.  Instructors from the program referred students for 
participation via targeted and snowball sampling.  Targeted sampling consists of 
specifically identifying respondents who are then used to refer researchers on to other 
respondents (i.e., snowball sampling).  While this method may contradict assumptions of 
sampling, it allows researchers to reach vulnerable populations (Atkinson & Flint, 2001; 
Waters & Biernacki, 1989).  This consisted of the program coordinator sending emails of 
a recruitment flyer to families whose children were in the transition program (Appendix 
A).  Following Institutional Review Board (IRB) approval for the current study, referred 
students, and their parent/caregiver were informed of the steps required for the current 
study and asked for their consent and assent to participate (Appendix B).  A 
parent/caregiver was required to give consent for their child’s participation, and the 
student participant provided assent with parent assistance.  Finally, all parties were 
informed of the potential risks and benefits in participating in the study.  
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In this study, there was an N of one due to the time intensive and rigorous design 
of the case study (Ledford & Gast, 2018).  In order to evaluate and learn more about the 
generalization of this intervention, data was collected and analyzed to reflect changes 
over time.  This design is specifically used for AB phase designs, applied fields of 
psychology, education, and human behavior (Kazdin, 2019). This design is sensitive to 
the individual and allows the researcher to adjust, modify, and observe repeatedly.  Most 
commonly, using a single subject is prominent in Applied Behavior Analysis (ABA) 
research when treatment is dependent on individual variables, interventions can be 
revised, and data outcomes are significant and important to the consumers and their 
families (Bailey & Burch, 2017).   
To account for participant attrition, a student list was kept by the researcher 
containing names and contact information for all students who showed interest in the 
study.  All potential participants had IEPs that stated education and transition goals (e.g., 
post-secondary education, community college, independent living).  In addition to 
educational and transition related goals, the participant had goals that included 
community integration, money management, transportation, and hygiene/self-care skills 
(i.e., ADL skills).  See Table 3 for all inclusionary and exclusionary criteria. 
Table 3. Criteria for Participation  
Inclusionary Criteria Exclusionary Criteria 
Transitional age (e.g. 18-21 years) High School age (e.g. 14-17.11) 
IQ below 70  IQ greater than 70 
Verbal capacity that allows student to 
interact with list, materials, and researcher 
Completely non-verbal and/or unable to 




Can functionally communicate with 
researcher (e.g. state when uncomfortable, 
request breaks) 
Cannot functionally communicate with 
researcher or parents (e.g. state when 
uncomfortable, request breaks) 
Passed training for technology use Failed training for technology use 
 
The participant was an 18-year-old white male and was the third potential 
participant who was screened for the study.  The participant had an IQ score of 57 on the 
Wechsler Intelligence Scale for Children, Fourth Edition (WISC-IV) with most recent 
testing completed at age seven (2008) by his previous school district.  In regard to 
intersectionality, the participant had comorbid diagnoses, such as developmental 
disability, intellectual disability, and moderate-severe behavior concerns that prohibited 
him from learning in a general or special education setting.  The participant had been 
removed from his general education classroom, and the family had three interactions with 
law enforcement related to aggressive behaviors at school.  In regard to the demands of 
this study, the participant was able to understand simple and short words and phrases. 
The participant’s transition goals were related to developing self-care skills such as 
hygiene, basic cooking, and laundry.  The participant’s mother reported that he will be 
placed in a facility for adults (adult day program) after attending the center-based 
program, where he will have limited contact with her and his stepfather.  Currently, due 
to behavioral struggles in the community, the participant’s mother described community 





Physical. The real-life/physical pre and posttest sessions of the study took place 
at a national grocery store chain located .7 miles from the participant’s home.   
The grocery store was determined during the first meeting with the participant, his parent 
and his stepfather.  The parent and stepfather verified that he has gone to the store 5 or 
more times and that the employees at the store knew the family well.  
Virtual.  The online/virtual sessions took place in a School of Engineering at a 
private university located in the Rocky Mountain region.  The School of Engineering 
houses a virtual reality and robotics lab which is primarily used to research ASD and 
robotics tracking eye-gaze and gestures and technologies to support aging and older 
adults (companion robots); the study was housed in this lab.  
All teaching sessions were completed in the lab.  Within the lab, there is an 
enclosed space (8x10 feet) that allows for student movement while engaged with the VR 
environment.  This space includes a door which allows for student privacy during 
intervention.  Primary caregivers of the participants were emailed directions and parking 
information prior to the first session.  Parking was paid for by the researcher during each 
visit.  Upon each session, the participant and parent/caregiver were greeted by the 
researcher at the entrance of the building and they were escorted to the lab to begin. 
During the first day, a brief tour was given of the building, so the family knew where 




This study required the use of a VR headset with controllers, software program, 
and researcher script.  The participant was instructed in the equipment by the researcher 
prior to starting the sessions.  
 Virtual Reality Headset and Controllers.  In this study, the participant received 
the intervention through the HTC Vive headset and controllers.  The headset is adjustable 
and equip with light padding to allow for comfort on the examinee’s forehead (see Figure 
1). 
 
Figure 1. Researcher using the Vive headset, controller, and Unity  program 
 
Before beginning training sessions or baseline data collection, the participant had 
the opportunity to practice using the headset and controllers during training.  Practice was 
defined by using both the headset and controller in a similar way that is used in the 
intervention sessions.  This includes selecting items with the controller, navigating the 
environment with the controller and headset, and moving from place to place in the 
environment (see Appendix C for detailed descriptions).   
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In the first meeting, the student was given the choice to pick a VR game that he 
would like to play from the software program in order to gain comfort in using the 
headset and controller.  The participant chose a Spiderman balloon popping game from 
the preset options and was successfully able to pop balloons on his own and navigate the 
environment with assistance (i.e., the researcher or his parent holding the headset up to 
his face).  The headset was held up for 10-12 minutes total, with the single consecutive 
amount time that the headset was on being a maximum of about 3-minutes to reduce the 
risk of discomfort (e.g. headache, nausea).  This set also had two controllers (one for each 
hand), with a joystick and clicker to ensure students could move about their virtual 
environment (tapping the bottom on different objects/locations moved them to that 
location).  
Several VR studies have utilized a similar approach that included using both a 
headset and controller for intervention delivery, teaching, and learning. In a study 
conducted to improve physical fitness, a three-dimensional workspace, tracking sensor, 
and headset was used; the headset was worn for approximately 12 minutes (Lotan, Yalon-
Chamovitz & Weiss, 2009). Intervention related studies investigating the effects of 
traumatic brain injury (TBI) and post-traumatic stress disorder used similar virtual 
environments that included wearing the headsets for longer periods of time (about 30 
minutes) (Larson, Ramaiya, Zollman, Pacini, Hsu, Patton & Dvorkin, 2011; Rothbaum et 
al., 2001). Those with severe TBI were successful in using the headset and environment; 
however, persistent headache was noted as a common symptom (Larson et al., 2011).  
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 Software Program.  In this study, the Vive apparatus and software program 
(Vive, 2016) with elements and assets from Unity Technologies (Unity Technologies 
ApS, 2006) were used.  The backdrop and items were purchased separately from the Vive 
program and installed by Engineering graduate research assistants.  These programs 
contain bright, colorful images that are isolated from one another and have the ability to 
move when clicked on by the controller.  Specifically, images were embedded into the 
environment which allowed them to be selected and dragged into the shopping basket.  
These images consisted of those on the 7-item list, and “filler” items such as: household 
cleaner, meat, onion (white and green), orange, pear, potatoes, and soda can (see Figures 
2, 3, and 4).  
 
Figure 2. Selectable items for participants 
 
 





Figure 4. Interactive shopping list 
 
Variables 
Based on the research questions, there is one dependent variable (DV) assessed in 
both the virtual and real settings: Locating Items.  “Locating items” is operationally 
defined as the participant using the list to find items in a virtual store setting by using the 
headset and controllers and inserting the item into the cart.  Once items are located, the 
participant was responsible for checking and marking off the list with the corresponding 
item. Both picture and word names will be included on the list.  In every session, the 
participant was responsible for virtually navigating the environment using the controllers. 
The participant was able to click on aisles and signs so that they are taken to those places.  
One grocery list will be used containing 7 items in each session.  
Procedure  
The study utilized an AB Case Study design across one participant, measuring the 
percentage of items correct over time.  This AB design allowed for variation in start time 
of learning, individualized and scaffolded teachings, and careful manipulation of teaching 
lessons.  Conditions to meet WWC standards include the following: there will be a 
minimum of 5 data points collected during the intervention, or treatment with three data 
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points collected for pre and post. Based on the nature of this study, it will not meet WWC 
standards due to the AB design.  However, this study follows all allowable guidelines to 
ensure data is collected and analyzed with rigor.  The participant first received 
technology training.  Once training was established pre-test sessions began.  After the 
pre-test, the participant started the VR training package, which allows for the decrease or 
increase in scaffolds and support as the participant progresses through each lesson. 
Lastly, the participant completed a series of post-test sessions, which were exact 
replications of the pre-test sessions.  The pre- and post-test sessions were exact 
replications to examine if repeated practice and training allows for generalization within 
the pre-test environment.  
Phases. This study consisted of four phases. The first phase involved technology 
training, second was the pre-test data collection (baseline), third was the VR training 
package (intervention), and fourth was the post-test data collection (generalization).  
Technology Training. Once the referral was received and the participant was 
found to meet inclusionary criteria for the study, consent and assent was obtained, 
background information was collected, and the participant began training on using the 
VR materials.  The researcher administering the VR training previously underwent 
training from both her School Psychology supervisor (in how to work with individuals 
with IDD) and an Engineering professor and graduate assistant (in how to implement the 
technology and repair simple glitches in the program).  The researcher administering the 
training was a  fourth-year School Psychology doctoral student.  This researcher has 
worked with students with IDD intermittently for three years.   
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This work included assessment, intervention, behavior planning, and respite care.  The 
participant was able to practice using the materials in a game-like setting to establish 
training.  Completion of training was determined by the researcher and when the 
participant was able to meet criteria for using the technology appropriately by using the 
technology training protocol (scanning room, moving from place to place, selecting 
items, placing item in basket, and checking out; see Appendix C for criteria).   
Pre-Test/Baseline. The accuracy in locating items was measured in a naturalistic 
environment prior to and following the study.  Study conditions were identical for both 
pre and posttest.  Pre-test data was collected during the week, and three data points were 
collected (Kazdin, 2016).  Collecting baseline data allowed the researcher to understand 
the participants current level of performance in regard to grocery shopping in a physical 
grocery store using a set, itemized list (Kazdin, 2016; Kazdin, 2019).  The baseline pre-
test consisted of the participant using a 7-item list (Appendix D).  The participant was 
prompted and given the same script that is provided for the post-test.  The researcher did 
not provide scaffolds, prompts, or praises during this phase.   
Based on the research questions, the participant was required to locate items 
based on a physical copy of a grocery list.  The participant was not required to meet any 
criteria for this session; however, if the participant was able to complete the baseline 
session in the first round with 100% accuracy, it would have been determined that the VR 
training package was not required in order to learn skills applicable to a real grocery store 
environment and another family would have been contacted. 
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Intervention. In order to determine if the VR training program was a feasible and 
viable method for teaching students with IDD, the VR training program and associated 
teaching lessons were given to the participant a total of six times (six intervention 
sessions, utilizing lessons 1 and 2).  Each intervention session in the VR training package 
lasted around 20-30 minutes, including break time.  The participant took two breaks each 
day he was in the lab. During break, the participant ate a snack, used the restroom, or 
went on supervised elevator rides.  A maximum of three learning sessions were allotted 
per teaching day. 
Prior to the first teaching session, the researcher explained the purpose and 
content of the intervention as well as the limits of confidentiality to the participant and 
his family.  The family was informed of the length of the intervention as well as his 
ability to request breaks throughout.  The researcher established rapport by asking the 
participant and parents questions using a semi-structured brief interview (Appendix E) 
and by discussing hobbies and interests.  At this time, information about family 
dynamics, post-secondary plans, and community integration were discussed.  The 
introduction, rapport-building, and brief, unstructured interview took approximately 45 
minutes.  The researcher explained the instructions, demonstrated sample item(s), and ask 
the family if they had any questions.  During the teaching, the researcher provided 
feedback, praise, and scaffolded instruction as the participant completed items on the 
grocery list.  A completed item was defined as a participant selecting an item and placing 
the item in their shopping basket.  When asked questions about how to complete the 
intervention, the researcher helped the participant understand key components and may 
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provide information on how to complete the task.  During the intervention, the participant 
was given the opportunity to take two 10-minute breaks.  The participant was able to 
choose between three break activities: (a) free play time, (b) snack time/bathroom break, 
and (c) parent check-in.   
Teaching. The participant was able to receive up to three sessions per day using 
the lessons created for the intervention, with two 10-15-minute breaks separating each 
session.  During each teaching session, the researcher read the prepared script and lesson 
script pertaining to the session number (e.g. session 1 or 2; see Appendix F, Appendix 
G).  Teaching and errorless learning occurred during the intervention.  Based on the 
errorless learning approach, participants who are unable to meet the accuracy threshold 
will be provided with extended teaching using the first teaching lesson, a method 
commonly used in rehabilitation research (Haslam, 2018; Schaefer, 2019; Wilscon & 
Fish, 2018).   
Each session used either Lesson One or Lesson Two, which provided the 
opportunity to read a list, read aisle signs, and locate items from the 7-item list.  During 
teaching, the researcher taught the participant how to locate items, name the items, and 
allowed the participant to recite them back, and asked the participant questions about the 
items.  Additionally, a series of prompts, scaffolds, and praises were used to guide 
learning and ensure feedback was given throughout each session (Appendix H).  In 
regard to meeting criteria while in the teaching phase, lessons varied depending on 
progression.  If the participant did not meet criteria during a session the following session 
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consisted of reversing back to lesson one in order to attain more practice and to attempt 
mastery using lesson one.  
Mastery. The progression from lesson to lesson varied depending on mastery met 
per the subsequent session. There were a total of six sessions allotted, and the participant 
had the opportunity to move from Lesson One to Lesson Two after five sessions.  Each 
lesson had a minimum criterion of 80% in order to move to the next lesson.  A failed 
lesson during a session was defined as the participant failing to reach the 80% accuracy 
threshold.   
During the VR training package, The participant did not meet the 80% criteria on 
four out of six sessions. As an example, Lesson One was repeated a total of five times to 
ensure understanding of instruction and achieve practice mastery.  Modifications to the 
sessions ensued, where the participant had unlimited attempts to meet criteria 
(previously, only three opportunities were given in which to score 80%).  Upon mastery 
after the fifth session using Lesson One, the participant continued on to Lesson Two 
which was completed with 100% accuracy.  
Post Test/Generalization.  To ensure generalization of the VR intervention, pre 
and post data took place in national chain grocery store located near the participants 
home.  Conditions for each of these phases were identical in regard to script, grocery list, 
and participant independence.  This setting was also used to track maintenance of skills.  
Post-test data was collected during the week, until the participant reached three total post-
test data points.  The generalization experiment consisted of the participant using the 7-
item list used for the pre-test and the intervention.  The participant was given the same 
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script that was provided for the pretest.  Also similar to the pre-test, the researcher did not 
provide scaffolds, prompts, or praises and the environment in which the participant 
performed was a physical setting.  Based on the research questions, the participants was 
required to locate items based on a physical copy of a grocery list, in which the 
researcher crossed the item off after the item was found to replicate the virtual 
environment.  If participant was able to complete the generalization session (80%) or 
achieve 100% accuracy, the researcher would assume that multiple VR practice and 
intervention sessions contributed to generalized learning in a real grocery store 
environment. 
Treatment Integrity  
Systematic observation utilizing a percentage of accuracy or script and session 
compliance was used to collect data on the implementation adherence and quality of the 
intervention by examining treatment integrity (Appendix I).  Treatment integrity 
procedures for this study were derived from Sanetti and Kratchwill (2009) in regard to 
ensuring script and treatment adherence at least 80% of the time. Treatment integrity was 
analyzed after every intervention phase. Since Lessons One and Two were the only 
lessons introduced during this study, only the scripts from these sessions and teaching 
prompts were given.  Treatment integrity was met within 80% for each session of the VR 
training package program.  Specifically, this ensured that the researcher competed all 
teaching prompts (or the majority of teaching prompts, 4/5 in Lesson One) in each lesson.  
In addition, the researcher delivered prompts, praises, and scaffolds that assisted the 
participant with completing the VR training package and collected information on 
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observed behaviors during the VR training package (Appendix J).  Additionally, all 
sessions (pre, intervention, and post) were also measured using criterion-based 
measurement of skills (Appendix K).  More specifically, the scale is formatted and 
standardized to identify lesson steps and record integrity.  This scale includes (a) column 
for each intervention step, (b) column to rate percentage of adherence, (c) column to rate 
percentage of implementation, (d) space for the researcher to take notes (e.g. behaviors, 
observations, questions, concerns).  Adherence was calculated as a percentage, with the 
researcher indicting the percent of adherence they maintained when implanting the VR 
training package. 
Results and Data Analysis 
To determine the extent to which the VR training improved outcomes from the 
pre to posttest data, thus determining if the participants level of performance improved 
over time, the researcher followed the What Works Clearinghouse (WWC) guidelines for 
measuring study effect based on conducting a visual analysis and looking at the data 
within and between phases.  Each research question will be discussed, followed by the 
visual analysis, parent interview, and notable observations.   
Research Question 1  
The first research question asked: “To what extent is a virtual reality training 
package effective in teaching students with IDD the components of grocery shopping in a 
real-life setting?” The author was additionally interested in understanding, “To what 
extent can students with IDD learn a virtual reality program and identify grocery items 
based on a provided list in a virtual environment?” It was hypothesized that specific skills 
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learned will be the abilities of how to use a list and how to locate items on a list while 
being exposed to a budget.  This hypothesis was correct.  
Specifically, analyses were done within the intervention phase of data collection. 
The intervention trend-line (see Figure 5 for visual analysis) showed a linear acceleration, 
meaning that during the intervention, the participant was able to steadily learn how to 
locate more items over time.  To wit, the pre-test data level, or percent accurate was 33%, 
the intervention data level was 79.81%, and the post-test data level was 90.33%.  The 
participants performance increased across all phases of data collection.  The effect of 
modifying intervention after each session and individualizing lessons during the 
intervention sessions may have contributed to the increased levels for each phase.  In 
addition, the repeated lessons over time provided opportunities for repetition in practice 
and eventual mastery with the same item list and virtual environment.  Additionally, the 
trend (referring to the slope of the best fitting straight line for the data within a phase) of 
the intervention data points indicated an accelerating trend in performance using the VR 
lessons, scaffolds, prompts, and praises.  Thus, showing improvements in correct 
responses over time. 
Finally, in regard to intervention data points, the variability (referring to the range 
or standard deviation of data about the best fitting straight line) between the least to most 
items correct over time was 71% accuracy, indicating that the lowest percentage of items 
correct is 29% (or 2 items out of 7 items correct) and 100% (7 out of 7 items correct).  
While the data points in the intervention phase were variable, the participant completed 
the final intervention session with 100% accuracy. 
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Research Question 2 
The second research question asked: “To what extent are the skills learned in a 
virtual grocery environment generalizable to a real-world setting to increase community 
access?”  The author was additionally interested in understanding: “To what extent can 
students with IDD identify grocery items based on a provided list in a real environment 
following a virtual reality training package?”  It was hypothesized that participants would 
be able to learn how to use a virtual reality program and device to learn these skills and 
later generalize what they have learned to an actual grocery store environment.  Based on 
the intervention delivery, participants should be successful in locating at least 80% of 
items on the first trial of their generalization session using the 7-item list (Mechling, Gast 
& Langone, 2002).  This hypothesis was also correct; however, the participant completed 
the first generalization session with 71% accuracy and subsequent sessions were met with 
100% accuracy.  
For the second research question, analyses focused on the differences between the 
VR intervention data and the post-test data.  Following the intervention data points, the 
level of performance over time increased from 79.81% to 90.33% indicating an increase 
in performance by 10.52% when comparing intervention item accuracy to the real 
grocery store experience.  
 In examining immediacy of the effect (referring to the change in level between 
the last three data points in one phase and the first three data points of the next), the 
change from accuracy during pre-test to intervention was 47.34%, while the change from 
accuracy during intervention to post-test was 4.99%.  As such, the effect size from pre-
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test to treatment demonstrated the most change in terms of locating items and obtaining 
accuracy with regard to finding items on the list.  Overlap between phases (referring to 
the proportion of data from one phase that overlaps with data from a previous phase) was 
also assessed.  In this case, 25% of the data (a total of three data points) between phases 
overlapped with one another.  Two data points from the post-test data overlapped with 
one data point from the intervention phase.  All other overlaps in the visual analysis were 
within the same phase.  Finally, consistency of data, which involves looking at data from 
all phases within the same condition (e.g. all baseline data points, all intervention data 
points) and examining the extent to which there is consistency in the data patterns form 
phases with the same conditions.  Due to the AB design, consistency was unable to be 
examined.  
Visual Analysis  
Visual analysis data was collected and recorded continuously and includes all 
components and phases mentioned above to describe the effect of the VR training 
program.  Additionally, it should be noted that appropriate methods for determining and 
calculating effect size have not been developed (Kratochwill et al., 2013).  Furthermore, 
due to the exploratory nature of the study there will not be an assertion of a causal 
relationship.  The consistency of level, trend, and variability within each phase including 
documenting immediacy of effect, proportions of overlap, and consistency of the data 
across phases as well as examining external factors and anomalies of the training (sudden 




Figure 5. Visual Analysis 
 
Parent Interview  
 A semi-structured parent interview was conducted with the participants 
biological mother and stepfather.  Biological mother and stepfather answered all 
questions due to the participant’s limited verbal abilities.  Outside of school, the 
participant likes to play on his IPad, watch movies, and play outside.  The participant’s 
mother emphasized that he loves junk food (e.g. potato chips, Cheeto’s, and Doritos), 
especially crunchy snacks.  In regard to hopes and dreams for their child, the participant’s 
mother described ensuring he was well taken care of going into adulthood and hopes that 
he is able to continue with CBP and participate in their adult program.  Specifically, this 
would entail living semi-independently in a group home.  Parents expressed their desire 




The participant’s mother added, “we plan to visit him frequently, but our entire lives 
involved being on call for his behaviors in school, that’s why the CBP has been such a 
blessing, they know how to handle his behaviors.”  
 Throughout the interview, parents expressed gratitude toward the CBP and 
discussed past scenarios where previous educational settings called police when he had 
behavior problems at school.  Parent described, “he is 6’3 and almost 300 pounds. People 
are afraid of him when he starts to act out.  It almost always involved him being 
handcuffed, like this has happened at least 3 times.  The cops know us pretty well now 
but at first I thought, wow this is traumatic!” Parents also explained that their child really 
likes being around other people and enjoys going to school.  He works well with his 
paraprofessional at school and loves when his biological father visits from the South 
(biological father visits the Rocky Mountain region almost every other weekend to visit 
him).  Parents refer to his biological father as “Disney dad” because every time he comes 
to town, their child is so excited.  They describe that their child enjoys riding in his 
father’s convertible and going out to dinner.   
In regard to grocery shopping, the participant’s mother commented that they 
“sometimes” will bring him to the store.  She reports feeling “worried something might 
happen or someone might look at me like I am crazy because of what my kid is doing.” 
She explained that employees know them “pretty well” at the grocery store down the road 
and they typically “respond pretty good” when he comes into the store with her.  Again, 
she expressed worry due to his size and behaviors that others may perceive as aggressive 
or destructive.  Specifically, “he hates when people tell him to relax, that always escalates 
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him further.”  She also described that she gets a lot of “looks” when he is at the store with 
her and that it is always easier to go out in public when stepfather can join them.  “The 
participant’s stepfather can just take him outside or bring him to the car if something 
happens, that’s obviously a little harder when it is just him and I.”  She described that her 
son has never used a grocery list, but that he likes putting items into the cart.  The one 
issue that they encounter is if he is told, “no” while shopping.  “He obviously likes to 
pick out all the unhealthy snacky foods and telling him no is always a battle, like what is 
going to happen next.”  Overall, the participant’s significant behavioral needs were 
apparent throughout the interview.  Community integration was identified as a challenge, 
in addition to managing behaviors in a public setting.  
Observations 
 On day one of the VR training package, the participant completed the technology 
training (first half of the day) and then completed three sessions of the VR training 
package.  During the first half of the day the participant was very tried; indicated by 
parent report and repeated yawning.  The participant decided to play a balloon popping 
game using the joysticks and without use of the headset.  The participant continued to 
remove the headset when it was put on his head (initiated by his mother).  During this 
program, refusal to wear the headset was not an exclusionary factor because without the 
headset the environment was accessible and mirrored the environment indicated in the 
headset.  Not wearing the headset limited ability to turn around (look backwards), 
however, he was competent with using the joysticks to navigate the environment and was 
able to move by pointing to different areas in the game and store.  About 30-minutes into 
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the intervention, the participant exhibited comfort with the joysticks and responded well 
to prompts.  His behavior was calm, and parents did an excellent job at advocating for 
breaks and realizing when he was becoming frustrated.  This was typically indicated by 
the participant shaking the joysticks in his hand or by saying, “done!” or “no!” During 
these instances, he was able to have a break which consisted of snack, bathroom, and/or 
elevator rides.  On the third (and last) session of the first day in the lab the participant had 
moments where his eyes were almost entirely closed, and he appeared to be dozing off. 
The participant was prompted to find one more item before leaving for the day and 
complied once his mother woke him by giving him a drink.  
During the second day in the lab the participant quickly entered the building and 
went straight to the elevators.  This session started with elevator rides and debriefing with 
parents about progress made the previous day.  The participant was overall very 
compliant and went into the room with minimal support from parents.  Once seated, the 
participant refused to put the headset on his head.  He was prompted by his mother and 
the researcher to look through the lens “like a telescope” so he could see the virtual 
environment.  Once held to his face, he allowed the headset to be against his eyes for a 
maximum of three minutes at a given time, frequently removing the headset to select an 
item.  Again, this was not exclusionary due to him being able to see the aisles, signs, and 
items without wearing the headset. Throughout the sessions, the participant was 
motivated by snacks, elevator rides, and “activities” planned by his mother after the first 
visit.  The participant’s mother often phrased the VR training package as “shopping for 
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Gatorades!”  This made the participant excited and encouraged him to be an active 
participant alongside his caregivers. 
Discussion and Limitations 
The participant in this study is an individual who possesses multiple identities and 
disabilities such as; son, friend, gamer, autism spectrum disorder, intellectual disability, 
developmental disability, and oppositional behavior.  The intersectionality of these 
identities and complexity of these diagnoses emphasize the need for family-centered, 
systems orientated planning and individualized instruction.  During the course of the 
study, the participant improved his grocery shopping skills such as using a list and store 
aisle signs to find items in both virtual and physical grocery store settings, completing the 
intervention and generalization phases with 100% accuracy.  Findings from this study 
indicate several promising practices that impact intervention delivery and broaden the 
role of school psychologists. 
Practice 1. The Utility of VR 
 In this study, errorless learning, multi-modal instruction, repeated practice, and 
reinforcement allowed the participant to improve their grocery shopping skills, such as 
using a list to find items in a virtual and physical store.  In addition to VR being an 
errorless learning approach, VR in conjunction with researcher instruction warranted a 
strengths-based learning approach, as the intervention responded to meet the ability level 
of the participants in each lesson.  More specifically, this intervention capitalized on 
knowledge gained during each session while providing immediate feedback, or praise for 
correct responses and attempts.  During the study, the participant learned from both the 
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VR device and instructional prompts given by the researcher.  Over time, the participant 
was able to learn items, practice, and eventually achieve mastery with the 7-item list in 
both store settings.  To date, this is the first study that will be published in school 
psychology literature that addresses the utility of VR to teach students with disabilities.  
This manuscript demonstrates that learning skills through the mode of VR and direct 
instruction may be generalizable to other, physical settings, and may even be appropriate 
and advantageous methods to delivering intervention.  These two instructional methods 
support the need for students to have multiple tools that serve as learning opportunities, 
while also receiving direct feedback.  As such, this study strongly supports the existing 
literature base of bi-modal instruction through both stimulated experiences and teaching 
skills in natural environments (Mechling et al., 2002; Mechling, 2003; Mechling et al., 
2007; Chiang & Jacobs, 2009). 
When working with students with disabilities, school psychologists should be 
aware of the variety of individualized intervention programs that can be delivered via 
potential devices such as VR.  Current and common strategies that use virtual or online 
instruction are e-readers or e-books that provide both a visual and auditory aide for 
students (Gupta & Gullett-Scaggs, 2010).  More individualized social skills learning may 
include the use of Second Life profiles (Boulos, Hehterington, & Wheeler, 2007) to 
practice initiation of conversations.  It should also be noted that students and future 
potential participants may also have a unique set of identities that prevent them from 
being equally integrated into the community.  While experiential learning is a gold 
standard approach for teaching students with IDD, regular community exposure may not 
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be readily available.  This intervention was able to teach grocery shopping skills to a 
participant who experienced less than 6 grocery shopping experiences throughout 
adolescence.  This capitalizes on the need to invent learning strategies that allow students 
to access environments that may not be accessible to them in their day to day life. 
This study hopes to prompt both school psychologists and educators to think 
beyond the walls of the classroom to deliver relevant, intriguing, and attention-grabbing 
interventions that students both enjoy and make reasonable gains from.  This may involve 
school psychologists and educators working within a tiered system of supports 
(Manuscript 1, SSTI Framework) to determine both whole group and individualized 
technology supports that are meaningful to students at the given setting.  As the shift of 
online classrooms and online learning are becoming more common through endeavors 
from Microsoft and Google classrooms (Gallagher, Sixsmith, & Simpson, 2017), there 
should also be a movement toward ensuring students enrolled in special education and 
self-contained learners are receiving additional support through accessible devices.  
School psychologists can be a change agent and advocate for improving student 
outcomes by being both a consultant to and direct interventionist for online or digital 
intervention practices.  
Practice 2. Accommodations and Modifications 
One of the most imperative takeaways from the intervention process was 
flexibility and in-the-moment problem solving and decision making to ensure the 
participant was comfortable, successful, and motivated to perform. School psychologists 
are trained to be flexible thinkers and efficient decision makers.  As derived from the 
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National Association of School Psychologists mission and values statement (n.d.), the 
mission of a school psychologist is to serve all students; therefore, it was crucial to 
modify the intervention in ways that were meaningful to the participant and allowed the 
participant to make reasonable gains over time.  Flexibility was also important to the 
family, as they were only with their son (the participant) every other week/weekend and 
wanted to see the intervention from fruition to end.  
Prior to the study, when the intervention program was in the early stages of 
development, the author conducted a pilot to determine feasibility of the study.  One 
University student who expressed interest in computer science and VR and identified as 
having ASD and receiving educational support from the University learning assistance 
program agreed to pilot the intervention.  She offered several suggestions to better serve 
students with ASD, such as developing a program and backdrop that was fictional or 
resembled an “out of world” experience such as shopping in space.  Additionally, she 
confirmed that the program was user-friendly and that the experience was enjoyable and 
unique. Through her feedback, the programming was modified.  This interaction 
emphasizes the importance of flexibility across stages of intervention development and 
application.  Also, receiving input from individuals and students who identify with the 
target population and the disability community allowed for valuable participatory work. 
Establishing this relationship prior to intervention implementation allowed the researcher 
to rehearse and practice scripts and gain experience related to recording treatment 
integrity in vivo.  
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During this study, the participant demonstrated gains in their ability to use a list 
and aisle signs to find items in both a virtual and physical environment.  However, 
modifications were made with intervention delivery, session duration/breaks, and data 
analysis.  To begin, the script was written to allow only three opportunities to meet the 
80% accuracy criteria for correct items before moving on to a less scaffolded intervention 
and/or being terminated from the study.  With an N of 1, the researcher was allotted the 
time and resources to carefully manipulate each session to suit the needs of the 
participant and to ensure there were opportunities for repeated practice and errorless 
learning.  Specifically, during the VR intervention, Sessions 1 and 2 were taught to the 
participant using Lesson One and both sessions were completed with 57% accuracy.  In 
this scenario the researcher wanted to test the limits and administered another Lesson 
One session, without picture cues to examine variability.  In this instance, the participant 
responded with 29% accuracy, indicating a decrease of 28%.  Due to this variance and 
limited number of sessions, the researcher scaffolded back and continued to administer 
Lesson One with all scaffolds, supports, and praise. Thus, 5/6 sessions consisted of 
administering Lesson One, ensuring the participant had access to all available teaching 
supports to establish mastery.  
Additionally, to increase participant buy-in, the item “Milk” on the food list was 
modified to represent “Blue Gatorade” which is the participants favorite beverage (in the 
animated environment, the milk had a blue label resembling that of blue Gatorade).  
There was not a limit on how many Gatorades were added to the cart and upon 
successfully locating items, the participant was allowed to go back to the Gatorade aisle 
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and add one to the cart.  Therefore total correct /total attempts would not be a correct 
measurement for the visual analysis, meaning that data was collected on number of 
accurate items in cart/total items on list. 
Another modification to the intervention included the researcher or parent of the 
participant holding the headset up to the participants face while he was locating items.  
The participant refused to wear the headset and the longest duration of the headset being 
held to his eyes was around three minutes, meaning the researcher or parent provided 
frequent breaks termed as “headset free breaks.”  During these breaks the participant 
would wait patiently, take a drink of water, or request a longer break for a snack or 
elevator ride. In all, the participant took three breaks, each between 7-10 minutes.  The 
participant was very motivated by elevator rides, in which his stepfather would take him 
during the break.   
Lastly, in order to create a low-impact time commitment to the family, three 
sessions were completed during each visit to the lab, creating a total of six VR 
intervention sessions over the span of two days.  Sessions lasted around 30-45 minutes 
each and the maximum amount of time that the family was at the lab was around 160 
minutes.  Lastly, during the pre and post VR intervention sessions when at the real 
grocery store, the participants mother motivated the participant by picking out a prize 
ahead of time, or something he could buy from the store if he tried his best.  The 
participant responded well to this and was in a hurry to complete each grocery store trial. 
Rewards consisted of IPad time, snacks from the store, and/or a special outing with his 
mother after the store.  
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When working with students with disabilities, school psychologists should be 
aware of continuous progress monitoring practices, while staying well-informed in areas 
of intervention modification and accommodation.  Secondary to assisting with 
Individualized Education Program (IEP) goal development (D’amato & Dean, 2017), 
school psychologists are typically responsible for providing guidance on 
accommodations and modifications to the general education curriculum to ensure 
instruction and testing are accessible to all students (D’amato & Dean, 2017; Thompson, 
Coleman, Riley, Snider, Howard, Sansome, & Hessl, 2018).  Thus, school psychologists 
should incorporate this mindset and relevant training in directing their efforts toward 
students receiving targeted and intensive intervention.  Intervention programs for students 
with disabilities (e.g. social skills group, life skills courses) may come pre-packaged or 
with a standardized protocol for delivery.  This study hopes to challenge the flexibility of 
school psychologists in regard to making decisions based on evidence-based treatment 
and years of training in intervention delivery,  in conjunction with clinical judgement and 
understanding the goals of the student and their family.  This may include investigating 
immersive and contemporary tools and methods for delivering intervention using VR or 
other promising practices.  School psychologists should be both knowledgeable and 
comfortable with using online assessment or intervention, in order to improve flexibility 
of practice for both schools and families alike.  Additionally, time and availability may 
also be a specific area that require further flexibility.  School psychologists are typically 
taught to adhere to rigid or static timelines regarding intervention and assessment (e.g. 
IEP identification processes per IDEA, 2004).  However, this research study urges 
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practitioners to spend additional time and resources toward working with students with 
disabilities in order to improve both short and long-term outcomes.  Ensuring adequate 
processes are in place for this population of students may require more time, increased 
effort, and additional problem-solving.  
Practice 3. Family-School Partnership 
This study brought to light barriers to treatment, intersectionality of identities 
within IDD, and the importance of caregiver involvement.  Parent support and 
understanding when or how to scaffold and deliver praise were crucial components to the 
intervention.  Additionally, the uniqueness and intersectionality of the participants 
identities should be elaborated on further.  To begin, this participant has the labels and 
identities of intellectual disability, autism spectrum disorder, and behavioral concerns that 
were not adequately addressed with ABA or a traditional, general education setting.  
Instead, this student has thrived in receiving supports with a paraprofessional who 
provides one-to-one assistance, being a part of a welcoming school community, having 
strong advocates, and involved caregivers.   
After obtaining consent and assent from the participant and his family, it was 
clear that family partnership would take precedence.  As previously stated, the 
participants family was a split family household and sessions could only be completed 
every other week.  Partnership specifically took a role when planning reinforcers (e.g. 
elevator rides, changing milk to blue Gatorade).  After completing the parent interview, it 
was clear that the family has faced barriers and discrimination in regard to service 
delivery and receiving appropriate programming and supports for their son.  This was a 
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theme throughout intervention delivery, as the researcher and parents employed 
modifications and accommodations in order for the participant to be successful.  This 
study draws on the importance of forming relationships with families we work with in 
order to deliver cohesive, efficient, and meaningful interventions in both the educational 
and home settings.  
 Creating interventions that are relevant and important to the family should be an 
integral step and caregivers should be key stakeholders throughout intervention design, 
implementation, and delivery.  This idea stems from Manuscript 1, Figure 3 SSTI in an 
Ecological Frame, where family should be one of the environments considered for 
implementation of technological interventions.  Specifically, while VR remains to be a 
fairly new device system, families and caregivers should be at the forefront in regard to 
education and practice.  This may translate into families using the technology tools and 
modeling for their children or giving live feedback to researchers prior to their children 
using the devices.   
 A primary area of training for school psychologists includes working within an 
ecological or family systems model to deliver comprehensive care to students and to 
foster interdisciplinary collaboration (Garbacz, 2019; Miller, Coleman, & Mitchell, 
2018). When working with students with disabilities and VR, this author recommends a 
utilizing a reverse-coaching approach with students caregivers or caretakers.  While a 
common instructional method in education allows for administration or expert level 
teachers to coach novice or developing educators (Gramston, 1987; Kraft, Blazar, & 
Hogan, 2018) this study prompts parents and caregivers to coach school psychologists 
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and interventionists on effective methods for teaching their child.  This emphasizes the 
need for parents to take an active role in services best suited for their child and allows the 
school psychologist to learn from a caregiver.  This new approach to modeling services 
may allow educators and school psychologists to better generalize supports across home 
and school settings and prioritizes the hopes, desires, and needs of the entire family.  
Limitations and Future Directions 
While the study was successful in administering an individualized intervention to 
one participant, there are several limitations and areas for future research studies.  
Sample Size. Due to creating the partnership and collaboration with the 
Department of Engineering, the time intensive nature of the intervention, and limited 
number of families and students available for the study, only one participant was able to 
meet all inclusion criteria and participate in the intervention.  Broadly, this intervention 
took 2.5 years to complete when considering multi-discipline collaboration, program 
development, purchase of materials, recruitment, data collection, and data analysis.  This 
study was time-consuming and requires a number of resources.   
Future studies should focus on including more participants and completing data 
collection during the academic school year.  In order to increase the available participant 
pool and to ensure a larger sample size meeting inclusionary criterion, it would be 
beneficial to recruit students from multiple center-based programs or public-school 
transition programs.  Ideally, three-four participants would allow the researcher to 
compare intervention delivery, teaching, and mastery of the intervention over time.  This 
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would allow researchers to generate potential correlational relationships between 
intervention and post-test performance over time.  
Study Design.  The limitations related to AB designs are threats to internal 
validity and generalizability.  In regard to baseline, or pre-test data collection, the 
importance of a stable baseline is emphasized by Kratchowill, 2010. The researcher 
engaged in continuous visual analysis to ensure that there was a trend of a stable baseline 
before beginning the VR training package, specifically this involved using the specific 
script for baseline data collection, which did not provide prompts, scaffolds, or praise.  In 
this study, only three sessions were available for baseline data collection and a stable 
baseline was identified within these three sessions.   
In order to improve study design and to meet criteria for WWC (2010) researchers 
may consider incorporating a multiple-baseline or multiple-probe approach to account for 
threats of internal validity.  Additionally, it would be beneficial to examine both short and 
long-term effects after the VR intervention period.  This may consist of a post session or 
return to baseline three-six months after intervention delivery.  
Future studies may also find some value in assessing the feasibility of using VR in 
education settings.  This manuscript has mentioned several VR studies (see Table 2 for 
more detailed description) which use small sample sizes in various lab-based settings. 
Research is minimal on the practicality and feasibility of using VR in the classroom with 
more than one student, specifically using a group of students at a predetermined time. 
Feasibility studies should take into account several variables such as price of materials, 
 
121 
time, training needed, accessibility to the selected participant pool, and information from 
key stakeholders (e.g. space, funding, and evaluation methods).  
Materials. In regard to the materials, the participant experienced some discomfort 
with the headset which resulted in the researcher and/or participants mother holding the 
headset up to his face during a majority of the intervention.  In this case, the strap was not 
used, and the sound of a bustling grocery store was not included, limiting the sensory 
experience of being in an actual store.  Both parents were able to see the store and the 
grocery list during the intervention.  Secondly, the VR resources were owned by the 
University, therefore the researcher was not able to be transport the devices to off-site 
locations (remained in lab at all times), limiting the availability of the intervention 
delivery to families.  
Future studies should focus on parent involvement in regard to exposure 
exercises, allowing the participants to gain comfort with wearing the VR headset.  This 
may include device de-sensitization processes where the participant first holds the 
headset, holds headset up to face, and gradually puts the headset and straps on 
completely.  Additionally, parents commented that it would have been ideal to pick the 
items on the list and to pick the layout of the store to better match the actual grocery store 
environment.  In order to ensure comfort, it may also be helpful to create a device and 
program that can travel off site and be taken to participants homes or frequented locations 
(e.g. school, library, etc.) in order to collect data in an environment that is easily 
accessible and familiar to the participant and their family.  Overall,  this emphasizes the 
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need and importance of including parents and/or caregivers in both program and 
intervention development for future researchers.  
In addition to physical materials, features could also enhance the VR program 
used in the current study.  For example, remediation trials could incorporate negative 
teaching examples to teach discriminatory responses for similar products (Mechling et 
al., 2002).  This could help teach students how to locate items that hold high resemblance 
to other items (e.g. bleach and fabric softener, different types of apples, and/or tortilla 
chips and potato chips) while also allowing opportunities for self-correction.  Future 
programs should also consider embedding prompting features in the program (versus 
researcher prompted) to help students independently practice the grocery shopping 




This manuscript’s aim was to contribute to research surrounding school-based 
technology interventions and to lessen the research-practice gap, specifically for applied 
research in the field of disability. In the study, promising results regarding the potential 
use of VR instruction for students with IDD emerged.  While the data points in the 
intervention phase were variable, the participant completed the final intervention session 
with 100% accuracy in addition to completing the two final generalization sessions with 
100% accuracy.  Overall, the participant in this study improved their grocery shopping 
skills (using a list and locating items) in both the virtual and physical grocery store 
environments.  These findings highlight the utility of research in the area of using modern 
technological approaches to teach students with IDD.  This manuscript hopes to raise 
awareness to the long-standing concern of troubling-post school outcomes and quality of 
life for a population of students and the need for professionals to re-evaluate appropriate 
intervention systems.  Technology in educational settings continues to be a fairly 
unexplored instructional tool for students with IDD and this manuscript demonstrates that 
technology has the capability to be used as a strategy to teach students with IDD daily 
living skills, such as grocery shopping.  This manuscript also hopes to urge practitioners 
and researchers in applied fields to utilize evidence-based approaches along with 
innovative intervention designs to better serve students everywhere.
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Based on the historical perspectives of students with Intellectual and Developmental 
Disabilities (IDD), we know that this is a vulnerable population that tend to have poorer 
life outcomes when comparing them to same-age peers (Bureau of Labor Statistics, 2016; 
Grigal, Hart, & Migliore, 2011; Newman, Wagner, Knokey, Marder, Nagle, Shaver, & 
Schwarting, 2011).  School psychologists have an active role in intervention, educational 
placement, and consultation and collaboration within the school building (D’amato & 
Dean, 2017).  Since 1985 school psychologists have reported the desire to have more 
involvement with both systems level and direct intervention practices (Fagan, 1996; 
Fagan & Wise, 2000).  Technology may be a means to improve breadth and ease of 
service delivery for practitioners in schools and other settings.  Additionally, technology 
supports can be accessible for both school psychologists and educators as they consult 
with treatment planning and serving all students, even those with disabilities.  Lastly, 
other relevant fields (e.g. rehabilitation, trauma-informed care providers, and disability 
researchers) are tapping into online resources and modern practices to improve outcomes.  
Based on the reviews completed of current literature, the promise of technologies ability 
to generalize services, and the prevalence of online learning platforms, It may be time for 
a system update in the field of school psychology.  
Manuscript 1 provides a guideline and theoretical model for implementing 
technology interventions for students with IDD.  Additionally, this manuscript addresses 
the need for a structured decision-making tree and ecological model for delivering 
services to students with disabilities.  Moreover, this manuscript explores the notion that 
technology interventions have the opportunity the take students beyond the walls of a 
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school and experience learning opportunities that are generalizable to their immediate 
environments.  These interventions can then be utilized by school psychologists and 
educators for developing universal, targeted, and intensive interventions for all students. 
Specifically, as outlined in, the SSTI framework and decision-making tree (see 
manuscript 1), the author suggests that a series of intensive and scaffolded instruction 
using VR technology with continuous progress monitoring and data-based decision 
making can promote skill acquisition and generalization for targeted and underserved 
populations. 
Manuscript 2 put theory to test: while utilizing the SSTI framework, it explores an 
individualized VR intervention for a participant who has the diagnoses of developmental 
disability, intellectual disability, and moderate-severe behavior concerns that prohibited 
him from learning in a general or special education setting.  The intervention, in 
conjunction with continuous parent support, allowed the participant to become 
comfortable, familiar, and successful with skills involved with grocery shopping 
(navigating environment, locating items, and adding items to a basket).  Over time, the 
participant learned more items and was able to successfully locate items in both the 
virtual and physical environments.  While only conducted with one participant, this study 
yields promising directions for the future of research and practice involving students with 
IDD and the use of contemporary technology, such as VR.  
Implications for Research and Practice 
Implications for research and practice including using the theoretical frameworks 
addressed in Manuscript 1 (SSTI Framework, Decision Making Tree, and Ecological 
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Approach) to implement systems wide and intensive interventions for students with 
disabilities and using the recommendations for practice and future studies in Manuscript 
2 to replicate VR studies.  Using these guides will inform practice for school 
psychologists by giving them an orientation to refer to when delivering interventions 
directly or through a consultative model.  Specifically, the frameworks in conjunction 
with the case study results hope to contribute to closing the gap in research surrounding 
disability, positive outcomes, and innovative intervention.  
While the future of VR related services remains unknown, it should be well 
accepted that practitioners, educators, and researchers around the world are tapping into 
these resources to fulfil different services and supports for people with disabilities.  These 
manuscripts support the notion that psychologists have been deeply and uniquely 
associated with an evidence-based approach to patient care (American Psychological 
Association [APA], 2006) while expanding on modern and contemporary service 
delivery.  Manuscript 1 and 2 hope to be applied research trailblazers, specifically in the 
field of school psychology, for combining the uses of adaptive skill development, 
evidence-based practices, and innovative technology to serve underserved and vulnerable 
student populations. 
Future Recommendations 
 As virtual learning platforms become more relevant, it is recommended that 
schools being to implement technology training protocols into everyday instructional 
methods using the SSTI Framework.  With help from the school psychologists and other 
educational leaders, schools can spearhead the development of technology tools in the 
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building to teach students across classrooms.  It is important that these multi-modal 
practices are assessed upon and measured further to better understand the impact of 
teaching students with and without disabilities.  This may require implementing research 
with more student participants with support from both caregivers and educators.  
Understanding the feasibility, utility, and acceptability of technology devices in the 
general and special educations classrooms may inform researcher, practitioners, and 
educators.  As the innovation of technology does not pause, it is crucial that schools and 
school psychologists stay well-informed and ahead of the curve with regard to learning 
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Appendix A: Recruitment Flyer 
Hello, Laradon parents!  
The University of Denver’s Department of Education is conducting a research study on: Virtual 
Reality and Grocery Shopping for Students with Intellectual and Developmental 
Disabilities. The study will take place at The Ritchie School of Engineering and Computer 
Science. 
If your child is between the ages of 16 and 21 and currently attending Laradon’s Transition 
Program with an IEP in place for “Intellectual Disability”, your child may qualify for a 
research study examining virtual reality skill acquisition and generalization. Eligible participants 
will be asked to complete a 20-minute interview, pre and post sessions, a virtual reality training 
session and the virtual reality training package/intervention. You will be expected to transport 
your child to the University of Denver 6-12 times depending on the number of virtual reality 
sessions completed in one visit; up to three sessions can be completed in a single visit. You will 
also be asked to bring your child to the grocery store of your choosing two times. This will be 
completed over a three-four-week period, depending on your availability. Each virtual reality 
session should be between 20-30 minutes, while trips to the store may take longer (30-minutes-1 
hour). 
 
Phase one consists of a virtual reality training session, in which they will receive a $10-dollar 
Amazon gift card. If they pass, they will be asked to continue on to phase two; the intervention 
phase. The intervention phase involves two trips to the grocery store (pre and post) and multiple 
virtual reality sessions. They will receive a $20-dollar prize of their choice at the end of the study 
in addition to the $10-dollar Amazon gift card.  Only three students will be chosen to complete 
the entire study. 
 
 
For more information, please email Marisa.Simoni@du.edu or call (810) 444-3578 Principal 
Investigator: Marisa Simoni, MA  Faculty Sponsor: Devadrita Talapatra, P
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Appendix B: Assent and Consent Forms (Participant and Parent) 
Assent Form for Participation in Pre-Screening 
 
Title of Research Study: System Update: Technology Based Intervention for Students 
with Intellectual and Developmental Disabilities 
 
Principal Investigator: Marisa Simoni, MA 
 
Faculty Sponsor: Devadrita Talapatra, PhD  
 
Study Site: Ritchie School of Engineering, 2155 E. Wesley Ave. Denver Co, 80210 
  
What is a research study? 
A research study is a way to find out about something. We would like to learn more about 
virtual reality games for students with intellectual and developmental disabilities (IDD), 
like you!  
 
Do you have to be in the study? 
You do not have to be in this study. It is up to you. You can say okay now to be in the 
study and change your mind later. All you have to do is tell us when you want to stop. No 
one will be upset if you don’t want to be in the study or if you change your mind later. 
You can take time to think about being in the study before you decide. 
 
Why are you being asked to be part of this research study? 
If you agree to join this study, you will be asked to talk with the researcher and use the 
virtual reality game to practice. If you have fun and are able to use the game, you might 
be asked to keep playing!  
 
If you join the research study, what will you be asked to do? 
If you agree to join this pre-screening study, you will be asked to: 
• During your first visit, you will be asked to play a game that you like and to 
practice using the virtual reality headset and controller. The researcher, Marisa 
will help you the whole time. 
• If you liked playing with Marisa, you might be asked to come back and play 
more. Next time, you would be learning how to grocery shop.  
 
Your parent or guardian will be expected to drive you to each of the sessions.  
 
The University of Denver has not provided for any payment to you or your 




Will any part of the study hurt or be uncomfortable? 
We do not think that you will be hurt or upset during the study. We think that the virtual 
reality game might be weird at first, but you can take breaks and stop at any moment.   
 
Will the study help you or others? 
We may learn something in this study that will help you and other kids at Laradon. 
Maybe we will learn about what helps you. 
 
Do your parents or guardians know about the study? 
This study has been explained to your parent or guardian, and they said that we could ask 
you if you want to be in the study. You can talk this over with your parent or guardian 
before deciding if you want. You do not have to be in this study even if your parent or 
guardian thinks it is a good idea. It is up to you. 
 
Will anyone else know that you are in this study? 
We will not tell anyone else that you are in this study. You do not have to tell anyone 
about the study or the games you play or what you talk to Marisa about.  
 
The information that you provide in the study will be handled confidentially.  However, 
there may be circumstances where this information must be released or shared as required 
by law.  Representatives from the University of Denver may also review the research 
records for monitoring purposes.  
 
Who will see the information collected about you? 
  
The information collected about you during this study will be kept safely locked up. 
Nobody will know it except the people doing the research. Your information will be kept 
private when we write our final report.  
 
What do you get for being in the study? 
You will get a $10.00 Amazon gift card for this phase.  
 
What if you have questions?  
You can ask any questions that you have about the study at any time. Just tell Sara or the 
researcher or your parent that you have a question. You or your parent can contact the 
researchers anytime during the study by calling, Marisa Simoni at 810-444-3578 or 
emailing marisa.simoni@du.edu or by contacting her faculty advisor Dr. Tanya 




Options for Participation 
Consent to video / audio recording / photograph soles for purposes of this research 
This study involves video/audio recording, and/or photography. If you do not 
agree to be recorded, you can still take part in the study. 
 
Please initial your choice for the options below: 
___ YES, I agree to be video/audio recorded/photographed. 
___ NO, I do not agree to be video/audio recorded/photographed. 
 
 
Please take all the time you need to read through this document and decide 
whether you would like to participate in this research study.  
 
If you agree to participate in this research study, please sign below.  You will be 
given a copy of this form. 
________________________________   __________ 



















Assent Form for Participation in Research Study 
 
Title of Research Study: System Update: Technology Based Intervention for Students 
with Intellectual and Developmental Disabilities 
 
Principal Investigator: Marisa Simoni, MA 
 
Faculty Sponsor: Devadrita Talapatra, PhD  
 
Study Site: Ritchie School of Engineering, 2155 E. Wesley Ave. Denver Co, 80210 
  
What is a research study? 
A research study is a way to find out about something. We would like to learn more about 
virtual reality games for students with intellectual and developmental disabilities (IDD), 
like you!  
 
Do you have to be in the study? 
You do not have to be in this study. It is up to you. You can say okay now to be in the 
study and change your mind later. All you have to do is tell us when you want to stop. No 
one will be upset if you don’t want to be in the study or if you change your mind later. 
You can take time to think about being in the study before you decide. 
 
Why are you being asked to be part of this research study? 
If you agree to join this part of the study, you will talk with the researcher and keep 
playing games! You will learn how to shop at a grocery store using the game and then we 
can try to do it in real life.  
 
If you join the research study, what will you be asked to do? 
If you agree to join this study, you will be asked to: 
• Play lots of grocery shopping games with Marisa. We can do as many as you 
want. It is up to you. 
• Try to grocery shop in real life!  
 
Your parent or guardian will be expected to drive you to each of the sessions.  
 
The University of Denver has not provided for any payment to you or your 
parent/guardian for your treatment if you are harmed or injured as a result of taking part 
in this study.  
 
Will any part of the study hurt or be uncomfortable? 
We do not think that you will be hurt or upset during the study. We think that the virtual 





Will the study help you or others? 
We may learn something in this study that will help you and other kids at Laradon. 
Maybe we will learn about what helps you. 
 
Do your parents or guardians know about the study? 
This study has been explained to your parent or guardian, and they said that we could ask 
you if you want to be in the study. You can talk this over with your parent or guardian 
before deciding if you want. You do not have to be in this study even if your parent or 
guardian thinks it is a good idea. It is up to you. 
 
Will anyone else know that you are in this study? 
We will not tell anyone else that you are in this study. You do not have to tell anyone 
about the study or the games you play or what you talk to Marisa about.  
 
The information that you provide in the study will be handled confidentially.  However, 
there may be circumstances where this information must be released or shared as required 
by law.  Representatives from the University of Denver may also review the research 
records for monitoring purposes.  
 
Who will see the information collected about you? 
The information collected about you during this study will be kept safely locked up. 
Nobody will know it except the people doing the research. Your information will be kept 
private when we write our final report.  
 
What do you get for being in the study? 
If you finish the entire grocery shopping activity you get a $20.00-dollar prize, you get to 
pick the prize. The researcher will make a puzzle with a picture of the item. You will get 
to make a puzzle and a prize! If you do not finish, you will have the $10.00 Amazon gift 
card from before. 
 
What if you have questions?  
You can ask any questions that you have about the study at any time. Just tell Sara or the 
researcher or your parent that you have a question. You or your parent can contact the 
researchers anytime during the study by calling, Marisa Simoni at 810-444-3578 or 
emailing marisa.simoni@du.edu or by contacting her faculty advisor Dr. Devadrita 




Options for Participation 
Consent to video / audio recording / photograph soles for purposes of this 
research 
This study involves video/audio recording, and/or photography. If you do not 
agree to be recorded, you can still take part in the study. 
Please initial your choice for the options below: 
___ YES, I agree to be video/audio recorded/photographed. 
___ NO, I do not agree to be video/audio recorded/photographed. 
 
 
Please take all the time you need to read through this document and 
decide whether you would like to participate in this research study.  
 
If you agree to participate in this research study, please sign below.  You will 
be given a copy of this form. 
________________________________   __________ 

















Parent or Guardian Permission Form  
for Child’s Participation in Research 
Pre-Screening 
 
Title of Research Study: System Update: Technology Based Intervention for Students 
with Intellectual and Developmental Disabilities 
 
Principal Investigator: Marisa Simoni, MA 
 
Faculty Sponsor: Devadrita Talapatra, PhD  
 
Study Site: Ritchie School of Engineering, 2155 E. Wesley Ave. Denver Co, 80210 
 
Your child is being asked to participate in a research study.  
You have received this pre-screening consent form because you have expressed interest 
to participate in the study. Please see attached parent letter, sent with this consent form by 
Sara Vogel. This form will better explain the study and expectations. Participation in this 
research is voluntary and your child does not have to participate. Your child may decline 
to participate or to withdraw from participation at any time.  Withdrawal or refusing to 
participate will not affect their relationship with the University of Denver or Laradon 
Academy in anyway.  You can agree to allow your child to be in the study now and 
change your mind later without any penalty. This document contains important 
information about this study and what to expect if your child participates. 
 
The purpose of this form is to provide you (as the parent or guardian of a prospective 
research study participant) information that may affect your decision as to whether or not 
to let your child participate in this research study.  The person performing the research 
will describe the study to you and answer all of your questions.  Read the information 
below and ask any questions you might have before deciding whether or not to give your 
permission for your child to take part.  If you decide to let your child be involved in this 
study, this form will be used to record your permission. 
 
What if my child does not want to participate? 
In addition to your permission, your child must agree to participate in the study.  If your 
child does not want to participate they will not be included in the study and there will be 
no penalty.  If your child initially agrees to be in the study they can change their mind 
later without any penalty. 
 
Purpose of the Pre-Screening Study 
The purpose of the pre-screening study is to make sure our virtual reality program is a 
good fit for your child. In order to patriciate in the entire study, your child will be asked 
to learn to use the controllers and headset while playing different games.
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The researcher, Marisa, will be there to assist your child during the technology training 
and throughout the intervention sessions if they need continued help using the 
technology. The pre-screening is to establish that your child is comfortable with the 
technology and that he/she can follow simple prompts and instructions from the 
researcher.  
 
Your child is being asked to join the research study because they have an identified 
intellectual or developmental disability. Per the Family Education Rights and Privacy Act 
(FERPA) you do not have to disclose your child’s intelligent quotient (IQ) unless you 
would like to. Please refer to the bottom of this form when you sign consent to begin the 
pre-screening process.  
It is important to note that only three children will be selected to participate in the full 
study. This is for a few different reasons. Most importantly, your child must be able to 
use the technology to complete the intervention. Selection will also be based on a first 
come, first serve basis.  
 
What is my child going to be asked to do? 
If you agree to join this study, your child will be asked to talk with the researcher and 
practice using the virtual reality game with the researcher. This will consist of doing a 
virtual reality training session so your child can first learn how to use the headset and 
controller, needed to complete the study. This phase of the study will only take one 
session totaling 30 minutes-1 hour.  
 
If your child is successful, they may be asked to continue and take part in the virtual 
reality grocery shopping game, then they will go into a real grocery store and use the 
same skills they learned in the game. 
 
All sessions will be video recorded if you and your child agree to be video recoded.  
Records will only be kept for three years after the completion of the study. The records 
will not be shared with other researchers or used for presentation purposes. 
Parent/guardians will not be given an opportunity to review the recordings or delete any 
portions.  
 
If you choose to participate in this study, your child may choose to be video recorded.  
Any video recordings will be stored securely and only Marisa Simoni and Dr. Devardita 
Talapatra will have access to the recordings.  Recordings will be kept for three years and 
then erased. Additionally, educational records will only be accessed to identify your 
child’s intelligent quotient.  
 
This is a research study and, therefore, not intended to provide a medical or therapeutic 
diagnosis or treatment.  The intervention provided in the course of this study is not 





What you will you be asked to do in the study? 
If you agree to let your child(ren) participate in this research study, you will be asked to 
participate in a pre-screening session which will consist of your child working one-on-
one with the PI, Marisa Simoni. During this time Marisa Simoni will teach your child 
how to use the virtual reality headset and controllers. If your child is successful, they may 
be asked to continue on to phase two of the study in which an additional consent form 
will be signed and reviewed.  
 
What are the risks involved in this study?  
There are no expected risks to participating in this study. Participants may experience 
some discomfort from wearing the headset initially. Breaks will be allotted throughout 
the ensure minimal discomfort. Another potential risk is for a loss of confidentiality and 
the potential risk for emotional stress or discomfort. Attempts to mediate these risks will 
be made such as; use pseudonyms to identify participants, firewall protection and 
password protected shares drive access, breaks, and participant/parent ability to withdraw 
from the study at any time. 
 
What are the possible benefits of this study? 
Your child will receive no direct benefit from participating in this study; however, they 
may learn new skills such as grocery shopping and using virtual reality.  
 
Source of Funding 
The investigator is receiving faculty support from Dr. Devadrita Talapatra. This does not 
consist of funding support.  
 
Incentives to participate 
Your child will receive a $10-dollar Amazon gift card for participating in this pre-
screening study. Regardless if they pass or fail, they will receive the gift card. Your child 
will receive the gift card after the training has been completed, even if they withdraw 
early. All gift cards will be mailed to home address.  
 
Study Costs  
You will not be expected to pay for any services. However, you will be expected to 
transport your child to the University of Denver (6-12 times depending on the number of 
virtual reality sessions completed in one visit; up to three sessions can be completed in a 
single visit) and to the grocery store of your choosing two times. This will be completed 
over a three-four week period, depending on your availability. Each session should be 
between 30 minutes-1 hour, including the two trips to the store
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How will your child’s privacy and confidentiality be protected if s/he participates in 
this research study? 
Your child’s privacy and the confidentiality of his/her data will be protected by de-
identifying student information and ensuring all information is stored in a firewall and 
password protected shares drive that is protected by the University of Denver.   
 
Your child’s name will not be used in any report. Identifiable research data will be 
encrypted, and password protected. 
Information collected about your child will not be used or shared for future research 
studies.  
The information that you provide in the study will be handled confidentially. However, 
there may be circumstances where this information must be released or shared as required 
by law. Representatives from the University of Denver may also review the research 
records for monitoring purposes. 
 
Use of your child’s information for future research  
Your child’s information collected for this project will NOT be used or shared for future 
research, even if we remove the identifiable information like your child’s name or date of 
birth. 
 
Whom to contact with questions about the study? 
Prior, during or after your participation you can contact the researcher, Marisa Simoni at 
810-444-3578 or send an email to Marisa.Simoni@du.edu for any questions or if you feel 
that you have been harmed. This study has been reviewed and approved by The 
University of Denver’s Institutional Review Board and the study number is 1371353. 
 
The Faculty Sponsor overseeing this project is Devadrita Talapatra and may be reached at 
Devardita.Talapatra@du.edu 
 
Whom to contact with questions concerning your rights as a research participant? 
For questions about your rights or any dissatisfaction with any part of this study, you can 
contact, anonymously if you wish, the University of Denver (DU) Institutional Review 
Board by phone at (303) 871-2121 or email at IRBAdmin@du.edu. 
 
Consent for Accessing Education Records 
Education records used by this research project are education records as defined and 
protected by Family Educational Rights and Privacy Act (FERPA). FERPA is a federal 
law that protects the privacy of student education records. Your consent gives the 
researcher permission to access your child’s records identified above for research 
purposes.  
 
____   YES, I give permission to the researcher to access my child’s education records 
for this research project. 
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____   NO, I do not give permission to the researcher to access my child’s education 
records for this research project. 
 
Consent to video / audio recording / photography solely for purposes of this 
research 
This study involves video/audio recording, and/or photography.  If you do not agree to be 
recorded, you can still take part in the study.  
 
_____  
  YES, I agree to allow my child to be video/audio recorded/photographed. 
_____   NO, I do not agree to allow my child to be video/audio recorded/photographed. 
 
 
You are making a decision about allowing your child to participate in this study. 
Your signature below indicates that you have read the information provided above 
and have decided to allow them to participate in the study. If you later decide that 
you wish to withdraw your permission for your child to participate in the study you 
may discontinue his or her participation at any time.  You will be given a copy of 
this document. 
 
________________________________    
Printed Name of Child 
 
________________________________   __________ 






Parent or Guardian Permission Form  
for Child’s Participation in Research 
Research Study 
 
Title of Research Study: System Update: Technology Based Intervention for Students 
with Intellectual and Developmental Disabilities 
 
Principal Investigator: Marisa Simoni, MA 
 
Faculty Sponsor: Devadrita Talapatra, PhD  
 
Study Site: Ritchie School of Engineering, 2155 E. Wesley Ave. Denver Co, 80210 
 
Your child is being asked to participate in a research study.  
Participation in this research is voluntary and they do not have to participate. Your child 
may  
decline to participate or to withdraw from participation at any time.  Withdrawal or 
refusing to participate will not affect their relationship with the University of Denver in 
anyway.  You can agree to allow your child to be in the study now and change your mind 
later without any penalty. This document contains important information about this study 
and what to expect if your child participates. 
 
The purpose of this form is to provide you (as the parent or guardian of a prospective 
research study participant) information that may affect your decision as to whether or not 
to let your child participate in this research study.  The person performing the research 
will describe the study to you and answer all of your questions.  Read the information 
below and ask any questions you might have before deciding whether or not to give your 
permission for your child to take part.  If you decide to let your child be involved in this 
study, this form will be used to record your permission. 
 
What if my child does not want to participate? 
In addition to your permission, your child must agree to participate in the study.  If your 
child does not want to participate they will not be included in the study and there will be 
no penalty.  If your child initially agrees to be in the study they can change their mind 
later without any penalty. 
 
Purpose of the Research Study 
The purpose of the research study is teaching grocery shopping skills to students with 
intellectual and developmental disabilities (IDD). Researchers are interested in seeing if 
virtual reality is a feasible way to teach skill acquisition and generalization.  
 
Your child is being asked to join the research study because they have an identified 




What is my child going to be asked to do? 
Your child is being asked to join the research study and move on to the next phase 
because they did so well learning the virtual reality headset and controllers! This phase of 
the study will involve individualized teaching with hopes of increasing your child’s level 
of independence after each session. This phase of the study will require between 12-18 
sessions (6-12 trips to the University of Denver depending on the number of virtual 
reality sessions completed in one visit; up to three sessions can be completed in a single 
visit). This will be completed over a three-four week period, depending on your 
availability. Each virtual reality session should be between 20-30 minutes, while trips to 
the store may take longer (30-minutes-1 hour). 
 
Additionally, you will be asked to transport your child to the grocery store two times 
(once at the beginning of the study, once at the end). Your child will hopefully new skills 
involved with grocery shopping and will be able to try out these new skills at the grocery 
store of your choice.  
 
All sessions will be video recorded if you and your child agree to be video recoded. 
Records will only be kept for three years after the completion of the study. The records 
will not be shared with other researchers or used for presentation purposes. 
Parent/guardians will not be given an opportunity to review the recordings or delete any 
portions.  
 
If you choose to participate in this study, your child may choose to be video recorded.  
Any video recordings will be stored securely and only Marisa Simoni and Dr. Devardita 
Talapatra will have access to the recordings.  Recordings will be kept for three years and 
then erased. Additionally, educational records will only be accessed to identify your 
child’s intelligent quotient.  
 
This is a research study and, therefore, not intended to provide a medical or therapeutic 
diagnosis or treatment.  The intervention provided in the course of this study is not 
necessarily equivalent to the standard method of prevention, diagnosis, or treatment of a 
health condition. 
 
What you will you be asked to do in the study? 
If you agree to let your child(ren) participate in this research study, you will be asked to 
participate in a series of sessions which will consist of your child working one-on-one 
with the PI, Marisa Simoni. During this time Marisa Simoni will teach your child how to 
use the virtual reality headset and controllers to do things like read a shopping list, locate 
the items based on the aisle signs, and pick out the item once you are in the aisle. 
Additionally, your child will be asked to practice checking-out and paying for these 






What are the risks involved in this study?  
There are no expected risks to participating in this study. Participants may experience 
some discomfort from wearing the headset initially. Breaks will be allotted throughout 
the ensure minimal discomfort. Another potential risk is for a loss of confidentiality and 
the potential risk for emotional stress or discomfort. Attempts to mediate these risks will 
be made such as; use pseudonyms to identify participants, firewall protection and 
password protected shares drive access, breaks, and participant/parent ability to withdraw 
from the study at any time. 
 
What are the possible benefits of this study? 
Your child will receive no direct benefit from participating in this study; however, they 
may learn new skills such as grocery shopping and using virtual reality.  
 
Source of Funding 
The investigator is receiving faculty support from Dr. Devadrita Talapatra. This does not 
consist of funding support.  
 
Incentives to participate 
Your child will receive a $20-dollar gift of their choice for participating in the entire 
research study. Before the first session begins, your child will be able to pick out a prize 
and researcher will create a puzzle. Each time your child completes a session, a puzzle 
piece will be added and at the last session your child will complete the puzzle and receive 
their prize.  
 
Study Costs  
You will not be expected to pay for any services. However, you will be expected to 
transport your child to the University of Denver (6-12 times depending on the number of 
virtual reality sessions completed in one visit; up to three sessions can be completed in a 
single visit) and to the grocery store of your choosing two times. This will be completed 
over a three-four-week period, depending on your availability. When transporting your 
child to the University of Denver, you will be provided a parking permit for Lot 318 
(Green Lot) with an entry of East Wesley Ave. Additionally, there is free street parking 
facing the entrance of the building. A campus map may be emailed to you upon request.   
 
How will your child’s privacy and confidentiality be protected if s/he participates in 
this research study? 
Your child’s privacy and the confidentiality of his/her data will be protected by de-
identifying student information and ensuring all information is stored in a firewall and 
password protected shares drive that is protected by the University of Denver.   
 
Your child’s name will not be used in any report. Identifiable research data will be 
encrypted, and password protected. 
 




The information that you provide in the study will be handled confidentially. However, 
there may be circumstances where this information must be released or shared as required 
by law. Representatives from the University of Denver may also review the research 
records for monitoring purposes. 
 
Use of your child’s information for future research  
Your child’s information collected for this project will NOT be used or shared for future 
research, even if we remove the identifiable information like your child’s name or date of 
birth. 
 
Whom to contact with questions about the study? 
Prior, during or after your participation you can contact the researcher, Marisa Simoni at 
810-444-3578 or send an email to Marisa.Simoni@du.edu for any questions or if you feel 
that you have been harmed. This study has been reviewed and approved by The 
University of Denver’s Institutional Review Board and the study number is 1371353. 
 
The Faculty Sponsor overseeing this project is Devadrita Talapatra and may be reached at 
Devardita.Talapatra@du.edu 
 
Whom to contact with questions concerning your rights as a research participant? 
For questions about your rights or any dissatisfaction with any part of this study, you can 
contact, anonymously if you wish, the University of Denver (DU) Institutional Review 
Board by phone at (303) 871-2121 or email at IRBAdmin@du.edu. 
 
Consent to video / audio recording / photography solely for purposes of this 
research 
This study involves video/audio recording, and/or photography.  If you do not agree to be 




_____   YES, I agree to allow my child to be video/audio recorded/photographed. 
_____   NO, I do not agree to allow my child to be video/audio recorded/photographed. 
You are making a decision about allowing your child to participate in this study. 
Your signature below indicates that you have read the information provided 
above and have decided to allow them to participate in the study. If you later 
decide that you wish to withdraw your permission for your child to participate in 
the study you may discontinue his or her participation at any time.  You will be 
given a copy of this document. 
 
_____________________________    
Printed Name of Child 
 
________________________________   __________ 









Appendix C: Technology Training Protocol  
 
Participant Behavior Yes/No 
Environment Related  
Participant is able to use VR headset 
independently  
Participant can independently put on VR headset  
1. Participant can independently move head 
with headset on when you instruct the 
student to : look right, look left, look up, 
and look down 
2. Participant can independently look from 
one side of the environment to the other, 
or visually scan the environment (e.g. 
participant can move head right and then 
left in one motion) 
 
Participant is able to use VR controllers 
independently  
Participant can point on an aisle sign to move to 
that aisle.  
1. Participant cant point at the front of the 
environment go back to the starting point  
2. Participant can select one item at a time 
and move the item from the shelf to the 
basket 
3. Participant can select the item from the 
basket and return the item to the shelf.  
 
Behavior Related  
Participant does not become easily frustrated 
when he/she cannot find an item.   
 
Participant continues to ask for help even after 
they are told to do the activity on their own. 
 
Participant seems to enjoy the activity 
(evidenced by smiling, laughing, making 
positive comments about the activity).  
 
Participant asks for breaks beyond the number 









1. Milk  
2. Bananas  
3. Bread  
4. Cheese  
5. Sandwich (premade)   




















Appendix E: Brief Interview 
  
1. My name is ___________. I am going to talk with you so that I can learn more 
about you and so you can learn about me too. I want to make sure this is fun and 
that we do a lot of hard work!  
 
 
2. What is your favorite thing to do outside of school?  
 
 
3. What if your favorite thing? Some of my favorite things are food, candy, and 




4. What are your hopes for your future?  
 
 
5. Do you like working with people or do you like working alone? 
 
 




7. Who usually goes with you when you go to the store? 
 
 
8. Do you enjoy going to the store? What is your favorite part?  
 
 
9. If you could make shopping easier, what would you do? 
 
 
10. Are other people nice to you when you go to the store? 
 
 






Appendix F: Session Introduction Scripts 
VR Teaching Program  
 
You will be using this headset and these controllers to move around the store.  You can 
sit or stand.  You will not need to move your legs or body to move in the room.  Please 
tell me if you need a break or if you want to stop.  It will not ruin your participation.  
 
I want you to find all the items on the grocery list by finding them in the aisle.  Here is 
the catch, I want you to make the smallest number of trips through the aisles to get all the 
items.  Meaning, do not go down an isle more times than you need to.  The final trick is, 
you have to use the budget on your screen ($20).  
 
Pre and Post  
 
Today will be different.  We will be going to a real store to see if we can use the skills we 
learned together.  I want you to find all the items on the grocery list by finding them in 
the aisle.  Here is the catch, I want you to make the smallest number of trips through the 
















Appendix G: Lesson Scripts and Objectives 
Lesson 1: 
 
DO NOT RECORD ATTEMPTS FOR PRACTICE (#1): 
1. We are going to practice rehearsing the items on the list together 
a. Go through each item on the list, say the word first and have them repeat 
the word back to you.  
i. (e.g. banana, can you say banana?) 
b. For each item ask, do you know what a _______ is? If Participant says 
NO, give a definition of the item by telling them the type of product it is 
along with describing general shape and color (e.g. a bananas is a fruit that 
is long and yellow).  
 
START RECORDING TOTAL ATTEMPTS HERE: 
2. Now that we know all the items on the list, we are going to practice pointing to 
which aisle the item is in. Let’s start at the top of the list and work our way down. 
Please point to which aisle the bananas are in.  
a. If student is correct give praise: 
i. That is correct! Great work! That is where the bananas are. Lets go 
get the bananas.  
b. If student is incorrect give feedback:  
i. Hmmm. Let’s read the sign together. Read each item on the sign 
and have the participant rehearse them back to you.  
ii. Did we read bananas off the sign? 
1. If participant says no, say: That is correct! Let’s look for 
another aisle sign.  
2. If  participant says yes, say:  Let’s read the items on the list 
one more time. Read each item off the list and ask the 
participant if those are bananas (e.g. bread, is that a 
banana?)—record this as another attempt 
c. If student asks for help, give prompts:  
i. Student says, “I do not see the sign with bananas, help me”  
1. Let’s look at each sign and read off the items together  
ii. Student says, “I do not know how to point to the sign”  
1. Show me which aisle sign you would like to point to and I 
can help you.  
iii. Student says, “What are bananas again?”  
1. Give definition of item: “Bananas are a fruit. They are long 
and yellow.” 
 
**Participants must meet criteria by getting at least 80% of items correct in regard to total attempts 
(12 correct attempts/15 total attempts). If participants do not get 80%, repeat sessions 1 until 80% 
has been achieved. Three trials are acceptable.   
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Lesson 2: Minimal Rehearsal and Practice  
 
DO NOT RECORD ATTEMPTS FOR PRACTICE (#1): 
1. We are going to practice rehearsing the items on the list together 
a. Go through the list and say each item using one-second intervals. Have 
the student repeat the list back to you.  
b. IF student cannot repeat the list to you, go back to sessions 1/2.  
 
START RECORDING TOTAL ATTEMPTS HERE: 
2. Now that we know all the items on the list, we are going to practice pointing to 
which aisle the item is in. Let’s start at the top of the list and work our way down. 
Please point to which aisle the bananas are in.  
a. If student is correct give praise: 
i. That is correct! Great work! That is where the bananas are. Lets go 
get the bananas.  
b. If student is incorrect give feedback:  
i. Hmmm. Let’s read the sign together. Read each item on the sign 
and have the participant rehearse them back to you.  
ii. Did we read bananas off the sign? 
1. If participant says no, say: That is correct! Let’s look for 
another aisle sign.  
2. If  participant says yes, say:  Let’s read the items on the list 
one more time. Read each item off the list and ask the 
participant if those are bananas (e.g. bread, is that a 
banana?)—record this as another attempt 
c. If student asks for help, give prompts:  
i. Student says, “I do not see the sign with bananas, help me”  
1. Let’s look at each sign and read off the items together  
ii. Student says, “I do not know how to point to the sign”  
1. Show me which aisle sign you would like to point to and I 
can help you.  
iii. Student says, “What are bananas again?”  
1. Give definition of item: “Bananas are a fruit. They are long 
and yellow.” 
 
**Participants must meet criteria by getting at least 80% of items correct in regard to total attempts 










Lesson 3: Practice  
 
START RECORDING TOTAL ATTEMPTS HERE: 
1. Now that we know all the items on the list, we are going to practice pointing to 
which aisle the item is in. Let’s start at the top of the list and work our way down. 
Please point to which aisle the bananas are in.  
a. If student is correct give praise: 
i. That is correct! Great work! That is where the bananas are. Lets go 
get the bananas.  
b. If student is incorrect give feedback:  
i. Hmmm. Let’s read the sign together. Read each item on the sign 
and have the participant rehearse them back to you.  
ii. Did we read bananas off the sign? 
1. If participant says no, say: That is correct! Let’s look for 
another aisle sign.  
2. If  participant says yes, say:  Let’s read the items on the list 
one more time. Read each item off the list and ask the 
participant if those are bananas (e.g. bread, is that a 
banana?)—record this as another attempt 
c. If student asks for help, give prompts:  
i. Student says, “I do not see the sign with bananas, help me”  
1. Let’s look at each sign and read off the items together  
ii. Student says, “I do not know how to point to the sign”  
1. Show me which aisle sign you would like to point to and I 
can help you.  
iii. Student says, “What are bananas again?”  
1. Give definition of item: “Bananas are a fruit. They are long 
and yellow.” 
 
**Participants must meet criteria by getting at least 80% of items correct in regard to total attempts 
















Lesson 4: Practice with Limited Scaffolds/Prompts/Praise  
 
START RECORDING TOTAL ATTEMPTS HERE: 
1. Let’s start at the top of the list and work our way down. Please point to which 
aisle the bananas are in.  
a. If student is correct give praise: 
i. Lets go get the bananas.  
b. If student is incorrect give feedback:  
i. Read each sign and try again.  
1. If  participant says yes, say:  Let’s read the items on the list 
one more time. Read each item off the list and ask the 
participant if those are bananas (e.g. bread, is that a 
banana?)—record this as another attempt 
c. If student asks for help, give minimal prompts:  
i. Student says, “I do not see the sign with bananas, help me”  
1. Make sure to read each sign carefully.  
ii. Student says, “I do not know how to point to the sign”  
1. Remember how you did it last time? Think back and try 
again..  
iii. Student says, “What are bananas again?”  
1. Bananas are a fruit (DO NOT PROVIDE PHYSICAL 
DESCRIPTION) 
 
**Participants must meet criteria by getting at least 80% of items correct in regard to total attempts 
















Lesson 5: Practice with no Scaffolds/Prompts/Praise  
 
START RECORDING TOTAL ATTEMPTS HERE: 
1. Let’s start at the top of the list and work our way down. Please point to which 
aisle the bananas are in.  
i. Lets go get the bananas.  
b. If student is incorrect give feedback:  
i. Read each sign and try again.  
1. If  participant says yes, say:  Let’s read the items on the list 
one more time. Read each item off the list and ask the 
participant if those are bananas (e.g. bread, is that a 
banana?)—record this as another attempt 
c. If student asks for help, remind them to “think back” and to try to 
remember the steps.  
 
**Participants must meet criteria by getting at least 80% of items correct in regard to total attempts 
(12 correct attempts/15 total attempts). If participants do not get 80%, go back to lesson 4.     
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Appendix H: Prompts and Scaffolds 









Researcher may give one 
instruction reminder per step in 
a single baseline session.  
Researcher may not give student 
step-by-step instructions and can 
only remind the student to “think 
back to the instructions” if 




item is.  
Researcher may tell the student 
to refer to the list one time per 
baseline session.  
Researcher may not continually 
remind student to look at list and 
may not tell a student where an 
item is located in the store.  
Student asks if 
he/she is 
correct. 
Researcher can praise effort by 
saying, “you’re working hard.” 
Researcher may not indicate if a 











Student Behavior Prompt/Action Praise/Scaffold 
Student needs help 
adjusting VR headset 
Researcher may assist, ask for comfort, 
and readjust headset straps. Researcher 
may model how to look around using the 
headset up to three times in a single 
baseline session. 
 
Researcher may tell the student where to 
look and what to look for after 
instructions are given (refer to steps in 
baseline section). 
 
“That’s right! That is exactly where 
you should look.”  
 
“Make sure to look around and see all 
the signs before going down an aisle.”  
 
“You’re doing so great at using the 
headset!”  
 
Student needs help 
manipulating the 
controllers. 
Researcher may model how to use the 
controllers up to three times in a single 
baseline session.  
 
Researcher may tell the student what item 
to click on and/or where to click on the 
image that controls virtual movement. 
 
“That’s right! That is exactly where 
you should click.”  
 
“Make to take your time and find the 
right item before clicking.”  
 
“You’re doing so great at using the 
controllers!”  
 
Student asks for 
instructions.  
Researcher may give one instruction 
reminder per step in a single baseline 
session.  
 
Researcher may give student step-by-step 
instructions and can remind the student to 
“think back to the instructions” or to 
“look at the instructions” if student asks 
for help more than once.  
“Remember, first we have to group 
the items in the correct category and 
then we can find the item.”  
 
“Remember we check off items on the 
list once they are in your basket.”  
 
“You are doing so great at 
remembering the instructions! You 
remembered them all!”  
 
Student asks 
where/what an item is.  
Researcher may tell the student to refer to 
the list one time per baseline session.  
 
Researcher may remind student to look at 
list and may give hints to student in 
regard to location of an item. 
 
“Let’s look at the list one more time 
and think about what category the 
item is in..it is milk and milk is..?”  
 
“Milk and cheese are both in what 
category…(say’s dairy) ah, ha! So, if 
those are in dairy, what else would be 
in dairy?”   
Student asks if he/she 
is correct. 
Researcher can praise effort by saying, 
“you’re working hard.” 
 
Researcher can tell the student to try 
again or give prompts related to 
correctness.  
“You’re trying to find vegetables, 
vegetables are not in the dairy aisle” 
(if student orients self to that aisle).  
 




Appendix I: Treatment Integrity 
 





NOTE: There is no intervention or 
teaching in generalization. 
1. Researcher reads script to 
participant  
2. Researcher only uses 





1. C or 
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1. Practice rehearsing list 
items.  
2. Ensure participant knows 
what each item is by 
asking, do you know a 
banana is? What does it 
look like?  
3. Practice pointing to item 
from list to aisle (top of 
list to bottom without 
skipping items)  
4. If student is incorrect, give 
feedback  




1. C or 
I  
 
















5. C or 
I  
 
Lesson 2 1. Practice rehearsing list 
items.  
2. Practice pointing to item 
from list to aisle (top of 
list to bottom without 
skipping items).  
3. If student is incorrect, give 
feedback.  
4. If student asks for help, 
give prompts. 
1. C or 
I  
 














Lesson 3 1. Practice pointing to item 
from list to aisle (top of 
list to bottom without 
skipping items).  
2. If student is incorrect, give 
feedback.  
3. If student asks for help, 
give prompts. 









3. C or 
I  
 
Lesson 4  1. Point to items on list and 
have participant indicate 
where the item is and 
prompt them to 
independently get item on 
their own.  
2. If student is incorrect, give 
feedback.  
3. If student asks for help, 
give prompts. 












3. C or 
I  
 
Lesson 5 1. Point to items on list and 
have participant indicate 
where the item is and 
prompt them to 
independently get item on 
their own.  
2. If student is incorrect, give 
feedback.  
3. If student asks for help, 
tell them to think back to 
previous lessons. 





















NOTE: There is no intervention or 
teaching in generalization. 
1. Researcher reads script to 
participant  
2. Researcher only uses 



















Appendix J: Technology Intervention Protocol 




You will be using this headset and these controllers to move around the store.  You can 
sit or stand.  You will not need to move your legs or body to move in the room.  Please 
tell me if you need a break or if you want to stop.  It will not ruin your participation.  
 
I want you to find all the items on the grocery list by finding them in the aisle. Here is the 
catch, I want you to make the smallest number of trips through the aisles to get all the 
items.  Meaning, do not go down an isle more times than you need to.   
 
Positive Example Negative Example  Check for 
understanding 
If I want bread and pasta, 
I go down the grain aisle 
to get both. 
If bread is item 1 on my 
list and pasta is item 4, do 
I go to the snack aisle in 
between items? 
 
If I want tomatoes and 
onions, I go down the 
vegetable aisle to get 
both.  
If tomatoes is item 2 on 
my list and onions is item 
7, do I go to the grain 
aisle in between items? 
 
If I want candy and chips, 
I go down the snack aisle 
to get both. 
If candy is item 3 on my 
list and chips are item 6, 
do I go to the vegetable 
aisle in between items? 
 
 
The final trick is, you have to use the budget on your screen ($20).  
 
HEADSET SPECIFIC  
 
1. Make sure you can see the environment by looking through the headset.  If the 
headset makes you uncomfortable or sick, raise your hand and I will help you.  
2. Remember, you do not have to move your arms or legs, but you can move your 
head to look around the store.  
a. If headset needs adjusting it is okay to assist the participant.  
b. If headset is bothering the participant, it is okay to give the participant a 5-
minute break.  
 
CONTROLLER SPECIFIC  
1. Make sure you are holding the controllers in a way that is comfortable to you 
(give 5-minutes for participant to get used to holding them).  
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2. Remember, you do not have to move your arms or legs, but you can use your 
hands and the controllers to select on items or spots in the store you wish to move 
to.  
3. Let’s practice:  
a. Point toward the aisle 1. Click on the aisle sign (it will bring student to the 
aisle).  
i. You can click on any aisle or item and the controller will you bring 
you there!  
b. Move the controller so it hovers over the bananas.  Now, click the trigger 
(show them trigger) and move the bananas into your cart.  
You can click on any item and then click on your cart.  This puts the item 















































































     
